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ABSTRACT 
Most of the previous research has been focused mainly on the effects of parent-child 
relationships and marital relationships on adolescent development. The purpose of the present 
study is to investigate the potential impacts of the sibling relationship, another important 
family subsystem that also has significant influences on adolescent development, across early 
and middle adolescence. 
Three theoretically interested models, the stress-suppressing model, the counteractive 
model, and the buffering model, were tested by structural equation modeling (LISREL VU!), 
using the three-wave data collected from multiple informants (fathers, mothers, target 
children, and siblings). Positive sibling relationships in adolescence were hypothesized to 
predict fewer adolescent developmental problems later, directly and indirectly through 
adolescent friendships, academic achievement, and self-esteem. Positive sibling relationships in 
adolescence were also hypothesized to have buffering effects on later adolescent development. 
Adolescents with higher level of perceived positive sibling relationships should have fewer 
developmental problems than those who face the same risk factors but do not have positive 
sibling relationships. 
Results showed that early positive sibling relationships influence adolescent 
development only indirectly through adolescent friendship quality and self-esteem. 
Adolescents who perceived more positive sibling relationships at Time 1 tend to have better 
friendships and higher self-esteem at Time 2, which in turn lead to higher self-esteem, less 
loneliness, less depression, and fewer delinquent behaviors and substance uses later at Time 3. 
Moreover, a bidirectional relationship was found between adolescent self-esteem and their 
X 
sibling relationship quality, suggesting that higher level of positive sibling relationships help to 
enhance adolescent self-esteem, and higher adolescent self-esteem predicts higher level of 
positive sibling relationships. 
Furthermore, a significant positive relationship was found from adolescent positive 
sibling relationships at Time 1 to adolescent friendships at Time 2, not from adolescent 
friendships at Time 1 to adolescent positive sibling relationships at Time 2. It suggests that 
earlier sibling relationship quality is more predictive of later friendship quality for adolescents, 
rather than the other way around. The implications and limitations of the present study were 
discussed to explain and emphasize the importance of positive sibling relationships on 
adolescent development. 
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CHAPTER 1. INTRODUCTION 
Research on adolescence has recognized the importance and the necessity of studying 
adolescent development in the contexts in which it occurs (Grotevant, 1999). One most 
important context for adolescent development that receives great attention from 
contemporary researchers is the family. 
The family has been widely viewed as the most important influence on children's 
early socialization. Relationships within the family, defined as continuing highly 
interdependent interactions among family members over time and across varying situations 
and tasks, serve as the critical contexts for children's social and emotional development 
(Coie & Dodge, 1999; Parke & Buriel, 1999). Through these interaction experiences, 
children have opportunities to learn communication skills, problem-solving strategies, 
regulation of emotions, and various kinds of social skills. All these experiences help shape an 
individual's interaction style so essential to have satisfying relationships with other people 
later in their lives (Shantz & Hartup, 1992). When children enter adolescence, primary 
changes in biological maturation, social status, and cognitive abilities require reconstruction 
of the relationships among adolescents and family members. Through the processes of 
transformation of relationships, adolescents can still stayed connected with, rather than 
severing from, their family, despite the fact that adolescents begin to spend increasing time 
outside the family context (Grotevant, 1999). 
Expanding the concepts of attachment theory (Bowlby, 1988) and object relations 
theory (Winnicott, 1957), secure attachment to the family and good internal representations 
of familial relationships in adolescence are predictive of adolescents' successful social 
development and healthy adjustment. Along with the new interaction experiences from their 
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interpersonal relationships, adolescents' working models are modified and elaborated to 
function well in the social world, either within or outside the family. Moreover, when 
adolescents encounter a variety of developmental transitions, tasks, and problems, the family 
serves as an essential source of social support for adolescents to overcome the distress 
(Barrera & Li, 1996; Kostelecky & Lempers, 1998; Wills, Mariani, & Filer, 1996). 
Therefore, the family continues to be a main context for adolescent development, and the 
influences of familial relationships on adolescents' social and psychological development are 
still strong and consistent. 
From the viewpoint of family systems theory (Minuchin, 1988; Sameroff, 1983, 
1994), the family is viewed as a social system consisting of different subsystems, such as 
parent-child, marital, and sibling systems (Grotevant, 1999; Parke & Buriel, 1999; Shantz & 
Hartup, 1992). There has been a sizable body of literature that examines the effects of parent-
child relationships and marital relationships on adolescent development. However, one 
important family subsystem that research has neglected is the sibling relationship (Barnes, 
1990; Cicirelli, 1995; Dunn, 1996; Shantz & Hobart, 1989). 
The purpose of the present study is to investigate the impact of the sibling 
relationship on adolescent development across early and middle adolescence. Different 
models that depict possible causal relationships among adolescents' sibling relationships, risk 
factors for adolescent problems, and adolescent developmental outcomes are tested in this 
study. Based on the results of the previous relevant studies, a positive sibling relationship in 
adolescence is expected to predict fewer later adolescent developmental problems. Moreover, 
positive sibling relationships in adolescence are hypothesized to lessen and buffer the 
negative impacts of some risk factors on adolescent development. 
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CHAPTER 2. LITERATURE REVIEW 
Overview 
Evidence has shown that sibling relationships make important contributions to 
children's socialization (Akhtar & Kramer, 1999; Dunn, 1988; Eisenberg & Fabes, 1999; 
Lamb & Sutton-Smith, 1982; Parke & Buriel, 1999; Zukow, 1989). In early childhood, 
children can become attached to their responsive and supportive siblings (Cicirelli, 1995). 
Attachment of young children to their siblings was observed in some empirical 
studies. When mothers were not present, young children would approach and remain close to 
their siblings for feeling more comfortable, and siblings would offer young children 
caregiving and nurturant behavior to smooth young children's distress (Stewart, 1983). 
Young children also viewed their siblings as a source of security, even when mothers were 
not away. In a study by Samuels (1980), young children with siblings as their companions 
would leave their mother sooner to explore a new environment more. They also displayed 
lower level of discomfort and were more independent in the unfamiliar setting. 
Though children begin to extend their social world to school and peers in middle 
childhood, they still spend more time in the company of their siblings than anyone else. For 
example, McHale and Crouter (1996) found that school-age children spent about 33% of 
their time besides school hours in daily activities with their siblings, comparing with 23% 
with mothers, 19% with fathers, 13% with friends, and 12 % alone. Since children spend 
large amounts of time with their siblings, experiences of interacting with siblings serve as a 
context for children to develop certain social competencies and these experiences play an 
important role in children's social and emotional development (Dunn, 1988, 1992, 1993; 
Vandell & Bailey, 1992). 
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Compared to parent-child interactions, partners in sibling relationships take on more 
reciprocal and equivalent roles in interactions (Cicirelli, 1995; Dunn, 1993; Shantz & Hartup, 
1992). Therefore, siblings are role models and sources of social knowledge different from 
what parents are, and children have different opportunities for roletaking in sibling 
interactions. By interacting with siblings, children have opportunities to develop and practice 
their social understanding skills and improve their social cognition (Teti, 1992). Children 
also can learn prosocial as well as antisocial behaviors from the experiences of sibling 
interactions. 
For example, in an observational study by Dunn and Munn, (1986), young children 
were more likely to display behaviors like helping and cooperation if their siblings performed 
these behaviors toward them. Greater empathy in younger siblings was found to be 
associated with older siblings' positive behaviors, such as being affectionate to siblings, 
helping siblings feel better, and being nice to siblings (Tucker, Updegraff, McHale, & 
Crouter, 1999). Thus, siblings serve as important socializers of prosocial behaviors 
(Eisenberg & Fabes, 1999). 
Children can learn negative behaviors, as well as prosocial behaviors, from sibling 
interactions. Siblings were found to play a shaping role in aggressive behavior (Bank, 
Patterson, & Reid, 1996; Patterson, 1986). Coercive and aggressive behaviors were 
negatively reinforced through irritable exchanges among siblings. The coercive style children 
developed to interact with their social environment and other people became the main feature 
of the children's socialization. Negative consequences from this kind of coercive interaction 
style, such as being identified as an aggressor and being rejected by peers, tend to be later 
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adjustment difficulties and problems (Bank, Patterson, & Reid, 1996; Dunn, Slomkowski, & 
Beardsall, 1 994). 
Different types of social emotions can be learned from sibling interactions, such as 
jealousy, fairness, reciprocity, aspiration, empathy, aggression, and rivalry (Vandell & 
Bailey, 1992). Moreover, unlike peer relationships or friendship, individuals can not choose 
to cease the sibling relationship, even when the interactions are characterized as involving 
high levels of conflict and negative affect. Because of the obligatory and enduring nature of 
sibling relationships, children have greater opportunities to develop abilities to manage 
conflicts and to deal with negative affect (Collins & Laursen, 1992; East & Brook, 1992; 
Katz, Kramer, & Gottman, 1992), as well as to be influenced by the negative consequences 
of conflicts and negative affect. 
Sibling Relationships in Adolescence 
Considerable continuity in the sibling relationship from childhood into adolescence 
has been found in a longitudinal study. In the Cambridge Sibling Study in England, 39 
sibling pairs were studied from the preschool period through middle childhood and early 
adolescence, using methods of home observations and interviews with mothers and children 
(Dunn, 1996; Dunn, Slomkowski, & Beardsall, 1994). Significant correlations in behaviors 
toward sibling over the seven to eight years were found for older siblings (between 5 to 13 
years old), but not for younger siblings (between 3 to 10 years olds). For positive behaviors 
toward the sibling, such as care for siblings, showing affection and nurturance toward 
siblings, and. desire to be with siblings, the correlations were .49 (p. < .05) and .03 for older 
and younger siblings, respectively. For negative behaviors, such as physical aggression, 
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competition, and jealousy toward siblings, the correlations were .46 (j> < .05) and .01 for 
older and younger siblings, respectively. 
The difference in the stability of coefficients between older and younger siblings most 
likely reflects the developmental period covered, indicating that older children have stronger 
stability in their behavior and feelings toward their siblings (Dunn, 1996; Dunn, Slomkowski, 
& Beardsall, 1994). Moreover, siblings' positive and negative behaviors and feelings about 
each other in childhood were significantly correlated with the quality of sibling relationships 
measured later in early adolescence (Dunn, 1996; Dunn, Slomkowski, & Beardsall, 1994). 
Thus, the nature of the sibling relationship in the childhood period could extend into the 
adolescence period. However, a good sibling relationship in early times does not guarantee 
the same good sibling relationship later in adolescence. The nature of sibling relationships 
may change during adolescent development, in accordance with the rapid changes in 
adolescents and their social relationships (Buhrmester, 1992; Dunn, 1992; Dunn, 
Slomkowski, & Beardsall, 1994). 
In a cross-sectional study by Buhrmester and Furman (1990), the perceptions of the 
sibling relationships of 363 Caucasian children in grades 3, 6, 9, and 12 during middle 
childhood and adolescence were investigated. Using the Sibling Relationship Questionnaire 
(SRQ) (Furman & Buhrmester, 1985b), children were asked to rate the qualities of their 
sibling relationships in three major dimensions: warmth and closeness, relative power and 
status, and conflict (Buhrmester, 1992; Buhrmester & Furman, 1990; Cicirelli, 1995). Results 
showed that siblings shared more equivalent power status and role symmetry with each other, 
with adolescents reporting less dominance and nurturance by their older siblings. Thus, as 
children enter adolescence and are more similar in competence and developmental status, 
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sibling relationships become less asymmetric and more egalitarian (Buhrmester, 1992; 
Buhrmester & Furman, 1990). Results also showed that sibling relationships in adolescence 
became less intense. Compared with younger children, adolescents reported decreasing 
amounts of interactions, less companionship, less intimacy, and less affection with their 
siblings. 
However, the decreases in warmth/closeness related to age were relatively modest, 
suggesting that the lower ratings of companionship in adolescence do not necessarily weaken 
the strength of siblings' emotional attachment with each other (Buhrmester, 1992; 
Buhrmester & Furman, 1990). This was supported by the evidence from a study by Lempers 
and Clark-Lempers (1992) that compared the relative functional importance of adolescents' 
significant relationships. A total of 1110 white adolescents aged 11 to 19 completed the 
Network of Relationships Inventory (NRI) (Furman & Buhrmester, 1985a) to describe and 
compare their relationships with their father, their mother, their closet sibling, their best 
same-sex friend, and their most important teacher, respectively. Over the nine attributes 
(admiration, affection, companionship, conflict, instrumental aid, intimacy, nurturance, 
reliable alliance, and satisfaction), adolescents' closest siblings were ranked higher than their 
parents, but lower than their best same-sex friends, for the companionship, intimacy, and 
nurturance attributes, especially in middle and late adolescence (Lempers & Clark-Lempers, 
1992). 
Therefore, sibling relationships across early, middle, and late adolescence are 
characterized by closeness and less conflict over time, and continue to play an important role 
in adolescent lives. Siblings are still an important source of emotional support for adolescents 
(Buhrmester, 1992; Lamb & Sutton-Smith, 1982; Stocker & Dunn, 1994). 
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Siblings are also important for individuals in adolescence in other ways. Interpersonal 
conflict has been found to contribute to social development by researchers. By engaging in 
conflicts, individuals can learn conflict management skills, such as compromise and 
negotiation (Shantz & Hartup, 1992). Individuals can also learn that people are able to have 
different opinions and feelings, and they can choose to adopt or disagree with other people's 
perspectives (Katz, Kramer, & Gottman, 1992). The processes of dealing with conflicts are 
also able to lead to a better understanding of self and others, and thereby facilitate and 
enhance a sense of individuation of self from others and identity formation (Shantz & 
Hobart, 1989). 
Since adolescents are more tolerant of sibling conflicts, compared to conflict with 
peers, and because the life-long, involuntary nature of sibling relationships lessens the threat 
of conflicts to the continuation of sibling relationships, adolescents may be freer to explore 
themselves in conflicts with siblings (Katz, Kramer, & Gottman, 1992). Therefore, incidents 
of sibling conflicts reported by adolescents may make sibling relationships a primary context 
for adolescents to learn conflict managing skills and how to handle negative emotions, which 
are essential to develop more satisfying interpersonal relationships later (Shantz & Hartup, 
1992). 
For adolescents, siblings also serve as an important social resource that is distinctive 
from other social resources, such as parents, friends, and romantic partners. For example, 
adolescents rated siblings as a more important source of reliable alliance than their best 
same-sex friends (Lempers & Clark-Lempers, 1992), and siblings are more available and 
accessible over time than friends are, to help each other deal with problems in their family 
(Cicirelli, 1995). Moreover, because siblings shared more equal status and relative power in 
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adolescence, which is different from the parental authority role, adolescents feel that they are 
understood and respected more by their siblings, and share more similar views with their 
siblings (Moser, Patemite, & Dixon Jr., 1996). Adolescents also feel more comfortable to 
talk with, and seek help from their siblings than from their parents, regarding certain issues 
like dating, trying out ideas, and sex (Cotterell, 1996; Moser, Paternité, & Dixon Jr., 1996; 
Tucker, Barber, & Eccles, 1997). 
Furthermore, close relationships with siblings could also serve as a channel for 
adolescents to remain connected to the family, while in the processes of individuating from 
the dependence on parents. When adolescents strive for identity and autonomy, they usually 
try to be less dependent on parents' traditional influences, such as being told what to do, 
being protected, and being helped or guided by parents (Moser, Patemite, & Dixon Jr., 1996). 
Thus, siblings become a very important source other than parents for adolescents to seek 
advice about plans and problems for their lives (Seginer, 1998; Tucker, Barber, & Eccles, 
1997). In conclusion, siblings play an important role in adolescent development, in ways that 
are independent of and different from parental and peer's influences. 
Effects of Sibling Constellation Variables 
Sibling constellation variables such as birth order, age spacing, and gender 
composition of siblings have been found to influence the nature, quality, and impact of 
sibling relationships (Cicirelli, 1995; Dunn, 1992, 1993; Shantz & Hartup, 1992). The most 
influential constellation variable studied in most of the research is birth order (Buhrmester & 
Furman, 1990). Effects of birth order on sibling relationships were evident by a discrepancy 
in the perceptions of the sibling relationship held by older and younger siblings, and the 
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discrepancy became greater in adolescence (Buhrmester, 1992; Buhrmester & Furman, 1990; 
Dunn, 1992). 
For example, younger siblings reported that level of conflicts with older siblings 
gradually decreased with age, while older siblings reported a slight increase of level of 
conflicts with younger siblings. Older siblings reported more feelings of annoyance and 
rivalry toward their younger siblings, whereas younger siblings perceived greater intimacy 
and more admiration in relationships with their older siblings. The largest discrepancy was 
found in the perceptions of antagonism toward siblings in adolescence. The mean ratings of 
antagonism toward younger siblings reported by older siblings were about three-quarters of a 
scale point higher than the mean ratings of antagonism toward older siblings reported by 
younger siblings. 
Moreover, because of the role asymmetry between younger and older siblings, the 
quality of sibling relationship is more likely to have a stronger impact on younger than on 
older siblings. Studies have indicated that older siblings, with the greater maturity in 
physical, cognitive, and social development, directed more dominance and nurturance toward 
their younger siblings than vice versa. Younger siblings were more likely to adopt a role of 
being dominated and nurtured by older siblings (Buhrmester, 1992; Buhrmester & Furman, 
1990). Older siblings usually serve as models, managers, caretakers, or tutors for younger 
siblings in cognitive and social development, and younger siblings play the role of the learner 
to observe, imitate, and seek assistance from their older siblings (Azmitia & Hesser, 1993; 
Furman & Buhrmester, 1985a; Parke & Buriel, 1999; Ruffman, Pemer, Naito, Parkin, & 
Clements, 1998; Tucker, UpdegrafF, McHale, & Crouter, 1999). Thus, younger siblings are 
more likely to be influenced by, than to influence, their older siblings. 
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Furthermore, older sibling may serve as a critical source of social-emotional support 
and knowledge in adolescence for younger siblings. Across adolescence, younger siblings 
characterized their relationships with older siblings as having more power symmetry, less 
conflicts, and more admiration (Buhrmester, 1992; Buhrmester & Furman, 1990; Furman & 
Buhrmester, 1992). Younger siblings were more likely to seek guidance, support, and advice 
from older siblings regarding their life plans, decision-making, and personal problems, 
especially older siblings who already experienced or completed some developmental tasks 
before they did (Newman, 1991; Seginer, 1992, 1998; Tucker, Barber, & Eccles, 1997). 
Other constellation variables also influence sibling relationships. Children and 
adolescents who have near-age (less than 2 to 4 years spacing) siblings reported more 
dominance, more quarrels, and more antagonism involving physical aggression in their 
sibling relationships (Buhrmester & Furman, 1990; Cicirelli, 1995; Vandell & Bailey, 1992). 
It is probably because near-age siblings had similar cognitive and social competencies, and 
they also shared similar social sources (e.g., toys, parental attention and affection, and 
various types of equipment). On the other hand, widely spaced siblings may have fewer 
negative interactions by benefiting from the much mature social development of the older 
sibling (Vandell & Bailey, 1992). Sibling relationships between widely spaced siblings were 
specified as having greater nurturance, greater affection, and more prosocial behaviors 
(Buhrmester & Furman, 1990; Vandell & Bailey, 1992). 
From childhood to adolescence, the degree to which siblings share certain play 
activities, interests or hobbies, and personal emotions and ideas with each other may be 
mostly dependent on their gender. Given the regulation by social norms of sex-appropriate 
socialization and taking into account developmental differences of boys and girls, having an 
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opposite-sex or a same-sex sibling will provide children with different interaction 
experiences (Akhtar & Kramer, 1999). Generally, same-sex siblings report greater warmth, 
intimacy, companionship, and closeness, and less conflicts than opposite-sex or mixed-sex 
siblings do in childhood and adolescence (Buhrmester & Furman, 1990; Cicirelli, 1995; 
Furman & Buhrmester, 1992; Vandell & Bailey, 1992; Tucker, Barber & Eccles, 1997). 
It has been reported that males engage in more disagreements and conflicts with their 
siblings than females do, and that they tend to use more negative behaviors (e.g., threats and 
physical aggression) toward their siblings than do females (Vandell & Bailey, 1992). Female 
adolescents tend to report greater intimacy with and more affection toward their siblings than 
males do. They also reported higher level of satisfaction with the support from their siblings 
(Buhrmester, 1992; Furman & Buhrmester, 1992; Tucker, Barber, & Eccles, 1997). It maybe 
due to the fact that females are more competent in intimate social exchanges and disclosure 
of personal experiences (Reis, 1986; Tucker, Barber, & Eccles, 1997; Wheeler, Reis, & 
Nezlek, 1983). 
Results of the previous studies indicated that there are interaction effects of the birth 
order and the sex composition of sibling dyads on sibling relationships in adolescence. For 
example, older sisters were rated as the most preferred sibling confidants in adolescence 
(Buhrmester, 1992; Dunn, Slomkowski, & Beardsall, 1994). Older brothers and younger 
sisters were the sibling dyads that reported more conflicts than any other sibling pairs, and 
conflicts were frequently initiated by the younger sisters (Cicirelli, 1995; Vandell & Bailey, 
1992). 
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Sibling Relationships and Adolescent Developmental Outcomes 
Many studies utilizing siblings' problem behaviors as the outcome variable have 
reported that siblings, especially older siblings, are an independent and important source of 
influences on adolescents' problem behaviors, in addition to influences of parents and peers. 
Based on social learning theory (Bandura, 1997), siblings serve as a unique source of 
direct imitation, reinforcement, and vicarious learning for a variety of behaviors (Cicirelli, 
1995; Cotterell, 1996; Parke & Buriel, 1999; Patterson, 1986; Patterson, Reid, & Dishion, 
1992). By observing siblings' behaviors and knowing the consequences of the behaviors, 
adolescents may shape similar behavioral repertoires, form and adopt certain beliefs and 
expectancies, and change the likelihood of experimentation in regard to particular behaviors. 
Therefore, if a sibling's delinquent behaviors (e.g., drug use, drinking, and violence) induce 
few negative, or even somewhat positive, consequences, adolescents may believe that these 
behaviors are not harmful and they might hold more permissive attitudes toward those risky 
behaviors (D'Amico & Fromme, 1997). 
A significant positive association has been found between adolescents' alcohol and 
substance use and their siblings' alcohol and substance use (Brook, Whiteman, Gordon, & 
Brenden, 1983; D'Amico & Fromme, 1997; Dielman, Butchart, Shope, & Miller, 1991; 
Gfroerer, 1987; Rittenhouse & Miller, 1984). The same association was also reported for 
other problem behaviors, such as delinquency, vandalism, theft, and robbery (Lauritsen, 
1993), risky sexual behavior (D'Amico & Fromme, 1997), and smoking (Pederson, Koval, & 
O'Connor, 1997; Widmer, 1997). Some longitudinal studies further specified that siblings' 
problem behaviors were predictive of adolescents' problem behaviors, such as alcohol use 
(Brook, Whiteman, Gordon, Nomura, & Brook, 1986; Conger & Rueter, 1996; Duncan, 
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Duncan, & Hops, 1996; Murray & Perry, 1985), unprotected sexual behavior (Rodgers & 
Rowe, 1988, 1990), smoking (O'Loughlin, Paradis, Renaud, & Gomez, 1998; West, 
Sweeting, & Ecob, 1999), and substance use (Ary, Tildesley, Hops, & Andrews, 1993; 
Duncan, Duncan, & Hops, 1996; Melby, Conger, Conger, & Lorenz, 1993). 
However, those previous studies did not give attention to the quality of the sibling 
relationship, even though it may be a critical variable underlying the power of sibling 
influences (Brody, 1998). Siblings who have positive relationships are more likely to interact 
and have more opportunities to observe and learn from one another through the interactions 
(Brody, 1998; Stocker, 1994). Siblings close to each other are also more likely to identify 
with each other and serve as a reliable source for support, help, and advice about their 
personal lives (Cicirelli, 1995; Goetting, 1986; Rowe & Gulley, 1992). Therefore, the 
influences of a sibling's behavior on the other member of the dyad might be greater for 
siblings who are close and have positive affect for each other than for siblings who do not 
have close and positive relationships with each other. Looking at the quality of sibling 
relationships may tell us more about the impacts of siblings on adolescent development. 
Direct effects of sibling relationship quality 
Though attention has begun to be given to the impact of sibling relationship quality, 
empirical studies that cover the period of adolescence are still very limited in numbers. In a 
study by Amato (1989), associations among family processes and general personal and social 
competence were investigated for children aged 8 to 9 years and adolescents. Results 
indicated that general competence was more strongly related to the quality of sibling 
relationships than to parental support when children entered adolescence. Moreover, the 102 
adolescents aged 15-16 who had good sibling relationships scored higher in self-esteem, 
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social competence, self-control, independence, and life skills in general. The results 
suggested that a warm and supportive relationship with siblings could enhance adolescents' 
feelings of self-worth and provide adolescents with opportunities to learn social skills. Close 
siblings could also serve as models and regulators to help adolescents follow rules and 
internalize standards. 
Findings from a longitudinal study of 116 males, ranging in age from 5 to 20 years, 
indicated that negative sibling interactions were significantly predictive of more aggression 
and antisocial behavior, juvenile and adult arrests, hostility towards women, feelings of 
inadequacy, and incompetence in adolescence for aggressive boys (Bank, Patterson, & Reid, 
1996). For nonaggressive boys, negative sibling interaction was still a significant predictor of 
poor adolescent adjustment, but its predictive power was less than that of children's 
interaction patterns with mothers. Results of two other studies also confirmed that aversive 
sibling relationships, characterized by high conflict, hostility, and rivalry, were significantly 
related to more antisocial behaviors and disorders (Slomkowski, Cohen, & Brook, 1997), and 
substance use (Hall, Henggeler, Ferreira, & East, 1992) for high-risk male and female 
adolescents. 
Moreover, in a seven-year longitudinal study by Dunn, Slomkowski, Beardsall, and 
Rende (1994), results showed that differences in adolescent adjustment were related to the 
earlier sibling relationship quality. Adolescents who reported that their relationships with 
siblings were less warm, less intimate, and devoid of friendly behavior, rather than just 
having high level of conflict, scored higher on both internalizing (i.e., fear, inhibition, and 
overcontrol) and externalizing behaviors (i.e., aggression, antisocial behavior, and 
undercontrol). Young adolescents with a mean age of 12 years who had warm and supportive 
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sibling relationships had fewer adjustment problems and were rated as more mature by 
parents and teachers (East & Rook, 1992). 
Results reported by those limited studies all suggest that a sibling relationship with 
high qualities should lead to better adjustment outcomes for adolescents, and a sibling 
relationship with poor qualities to more adolescent developmental problems. However, the 
causal relationships between positive sibling relationships and adolescent development were 
not specified and investigated in those previous studies. It is also unclear whether the 
potential effects of positive sibling relationship on adolescent development become more or 
less significant during adolescence. Therefore, based on the previous research results, the 
present study hypothesizes that positive sibling relationships in early adolescence predict 
better adolescent development and fewer adjustment problems later in adolescence. 
Indirect effects of sibling relationship quality 
In addition to having direct effects on adolescent development, sibling relationship 
quality may influence adolescent development in indirect ways. The present study proposed 
three hypotheses describing the potential indirect effects of quality of sibling relationships on 
adolescent development, by integrating the relevant theoretical assumptions and empirical 
evidence of the previous studies. 
The first hypothesis is that positive sibling relationships have indirect effects on better 
adolescent development through good friendships. In a study of Stocker and Dunn (1990), 
significant associations between sibling relationships and relationships with best friends, 
rather than peer relationships, were found in a sample of children aged 5 to 10 years. Stocker 
(1994) further specified that warmth in sibling relationships was significantly and positively 
related to warmth in friendships in middle childhood. Moreover, warmth in friendships was 
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found to significantly associate with higher sense of self-worth, lower levels of depressive 
mood and loneliness, and fewer behavioral problems in middle childhood (Stocker, 1994). 
The same linkage between warmth in sibling relationships and warmth in friendships was 
found in early adolescence for 104 pairs of same-sex siblings in a 5-year longitudinal study 
(McCoy, Brody, & Stoneman, 1994). Significant and positive relationships between 
supportive friendships and better adolescent developmental outcomes have been reported in a 
substantial amount of studies (Bukowski, Newcomb, & Hartup, 1996; Hartup, 1993, 1996; 
Laursen, 1993; Savin-Williams & Bemdt, 1990). However, the directions of the associations 
among sibling relationships, friendships, and adolescent development in adolescence have 
not been thoroughly specified yet. 
Since a variety of social skills and interaction styles that are essential for developing 
and maintaining satisfying interpersonal relationships can be learned through sibling 
interactions, children and adolescents are likely to generalize what they learned from sibling 
interactions to other social contexts (Brody, 1998; Dunn, 1992, 1993; Shantz & Hartup, 
1992). Sibling relationships may serve as an important context for individuals to successfully 
develop and establish good relationships with close friends, and having good friendships is 
beneficial to adolescent adjustment. Therefore, positive sibling relationships are 
hypothesized to predict good friendships later in adolescence, and by helping adolescents 
build up good friendships, positive sibling relationships contribute to better adolescent 
developmental outcomes indirectly. 
The second hypothesis is that there might be indirect effects of sibling relationship 
quality on adolescent development through its influence on academic performance. In 
adolescence, low academic achievement was strongly associated with antisocial and 
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delinquent behaviors, such as drinking (Costa, lessor, & Turbin, 1999), smoking (Hu, Lin, & 
Keeler, 1998), and drug abuse (Palmer & Liddle, 1996). In a developmental model of 
antisocial behavior proposed by Patterson, DeBaryshe, and Ramsey (1989), academic failure 
was a risk factor for depressed mood and commitment to deviant peer groups, further leading 
to engagement in delinquency in adolescence (Patterson, Reid, & Dishion, 1992). Hinshaw 
(1992) also denoted that low academic achievement is more likely to cause frustration, lower 
self-image, decreased motivation, and weak school attachment, which would result in more 
adjustment problems. Findings from a study by Jenkins (1996) investigating predictors of 
drug involvement of2229 adolescents indicated that there were small but unique 
contributions of academic performance level, beyond drug-use peer affiliation, to drug use 
across grades 8, 10, and 12. Thus, poor academic achievement is one risk factor for 
adolescent adjustment problems. 
Improving the academic achievement is one way to reduce the risks of maladjustment 
for adolescents. Since individuals can enhance their development through interactions with 
persons who have different roles and different levels of cognitive abilities (Bronfenbrenner, 
1979; Vygotsky, 1962), it is assumed that siblings are able to play a role in making 
contributions to improvement in academic achievement. 
Through interactions, siblings can learn not only their own roles, but also the 
complementary ones from each other. Older brothers and sisters act as teachers, managers, 
and helpers, and their younger siblings assume the role of the corresponding learner, and the 
ones being managed and helped. Thus, potential cognitive benefits may be derived from the 
teaching-learning processes between siblings (Azmitia & Hesser, 1993; Brody, 1998; 
Cicirelli, 1995). By teaching younger siblings, older siblings have opportunities to develop 
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more sophisticated reasoning and cognitive abilities to organize and express their thoughts. 
Younger siblings tend to promote their intellectual competence through learning from older 
siblings with more mature cognitive abilities and skills (Vygotsky, 1962). Smith (1990, 
1993) has found supportive empirical evidence regarding sibling effects on adolescent 
academic achievement in his studies. 
Teaching younger siblings could promote academic achievement of older siblings, 
especially in language, in adolescence. Six hundred and eighty-six seventh- and ninth-graders 
who spent a more than minimal amount of time teaching their younger siblings had 
significantly higher reading and language achievement than others who spent very little time 
teaching their younger siblings (Smith, 1990). Smith conducted a longitudinal follow-up 
study after two years to clarify the causal direction of the association of academic 
achievement and self-reported teaching of younger siblings. A significant growth in language 
and overall academic achievement was found over two years for the 566 ninth- and eleventh-
graders who reported to spend a moderate amount of time teaching younger siblings (Smith, 
1993). However, the potential improvement in intellectual development of the younger 
siblings was not examined in those two studies (Smith, 1990, 1993). 
Though no significant interaction between teaching younger siblings and mutual 
positive affect with younger siblings was found in the Smith's (1990, 1993) studies, the 
quality of sibling relationships can be expected to influence the nature and impact of teaching 
and learning between siblings. There has been empirical evidence from research on young 
children indicating a difference in the nature of teaching-learning interactions between 
siblings and the dyads who are not siblings. Older siblings were more willing to make 
accommodations to younger siblings' level of understanding, gave younger siblings more 
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positive feedback and control, and had higher expectations for younger siblings. Younger 
siblings were more active to learn and performed better when learning from older siblings 
than older peers (Azmitia & Hesser, 1993). Therefore, positive sibling relationships could 
further activate and facilitate the unique nature of sibling teaching-learning interactions, and 
amplify the positive effects of sibling interactions on the learning results. Siblings who are 
close with each other are more likely to interact with one another more frequently, thus have 
more opportunities to engage in teaching-learning activities, and to benefit more from the 
sibling interactions. Moreover, close sibling relationships may provide both the teachers and 
learners with more motivation to teach and learn. 
However, evidence in support of the proposition that positive sibling relationships are 
able to amplify positive effects of teaching and learning between siblings on adolescent 
academic achievement has not been presented yet. Therefore, the present study will test the 
hypothesis that positive sibling relationships can enhance adolescent academic achievement, 
which in turn reduces the risks for adolescent adjustment difficulties. 
The third hypothesis is that positive sibling relationships affect adolescent 
development indirectly through adolescent self-esteem. Self-esteem theory notes that 
adolescents with lower self-esteem fail to obtain satisfying experiences from conventional 
activities, and then make more negative attributions about themselves (Kaplan, 1980). Since 
people are motivated to pursue positive self-esteem, when this motive is frustrated, they can 
become depressed. An alternative way adolescents might seek to enhance their self-esteem is 
to turn to delinquent reference groups. From delinquent groups and behaviors, adolescents 
with low self-esteem are able to have opportunities to rebuild their self-esteem by perceiving 
more favorable reflected appraisals, more favorable social comparisons, and more positive 
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self-attributions. Empirical research has found that low self-esteem is highly related to 
feelings of depression and hopelessness (Harter, 1990, 1999; King, Naylor, Segal, Evans, & 
Shain, 1993), delinquency (Palmer & Liddle, 1996; Rosenberg, Schooler, & Schoenbach, 
1989), and substance use (Palmer & Liddle, 1996; Stacy, Newcomb, & Bentler, 1992; 
Zimmerman, Copeland, Shope, & Dielman, 1997) for adolescents. 
Both theories and empirical studies emphasize that social relationships play an 
important role in forming the self-esteem of individuals. From the perspective of symbolic 
interaction theory, the self is socially constructed through symbolic interactions with 
significant others (Cooley, 1902; Harter, 1990, 1999; Mead, 1925, 1934). Individuals 
interpret the meanings of the linguistic exchanges and perceived behaviors performed by 
other people in the interactions, and then utilize the information to construct the image of 
themselves, how they think of themselves. Since individuals are more likely to experience 
warmth, encouragement, acceptance, and support from positive interactions in a close 
interpersonal relationship, they are more likely to develop feelings of self-worth, adequacy, 
and self-confidence. Therefore, individuals who have positive relationships with significant 
others are more likely to have higher self-esteem. 
Considerable empirical evidence has shown that parental support, particularly in 
forms of approval and acceptance, is highly related to high self-esteem of children and 
adolescents (Lambom, Mounts, Steinberg, & Dombusch, 1991; Richards, Gitelson, Petersen, 
& Hurtig, 1991; Ryan, Stiller, & Lynch, 1994). However, potential effects of sibling support 
on self-esteem of adolescents are just beginning to be identified (Feiring & Taska, 1996; 
Harter, 1999). Only Amato (1989) offered evidence in support of the linkage between close 
sibling relationships and high self-esteem in adolescence. Since siblings serve as an 
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independent social source of support and intimacy for adolescents, having positive 
relationships with siblings can be assumed to be beneficial to adolescent self-esteem. 
Therefore, in the present study it is hypothesized that adolescents who have positive sibling 
relationships are more likely to have higher self-esteem, and thus better developmental 
outcomes. 
Buffering effects of sibling relationship quality 
Seeking social and emotional support from significant others has been found to be an 
important coping strategy for people dealing with distress (Taylor & Aspinwall, 1996). 
Social and emotional support conveys the information from others to individuals that there is 
someone who is caring, valuing, and supporting. Individuals can also obtain tangible 
assistance and informational guidance from the social support to reduce and cope with the 
distress more effectively (Cobb, 1976; Hauser & Bowlds, 1990; Taylor & Aspinwall, 1996). 
Empirical findings have indicated that siblings can be a critical source of social and 
emotional support for adolescents. In a study by Seginer (1998), siblings were perceived by 
147 eleventh grade adolescents as a unique source of emotional support, above and beyond 
parental support and peer acceptance. A total of 75% of adolescents in Woodward and 
Frank's (1988) study reported that siblings are the ones they turn to for comfort and 
discussion when experiencing loneliness. Therefore, having close and positive relationships 
with siblings can serve as an important resource of social support for adolescents to deal with 
distress. 
Moreover, there is evidence suggesting that positive sibling relationships may protect 
children who are at risk of developing adjustment difficulties and behavioral problems from 
these undesired consequences by providing children with alternative ways of experiencing 
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successful social relationships. For example, warm and supportive sibling relationships 
fostered the development of prosocial skills enhancing better peer relations and school 
adjustment for 53 aggressive first and second graders, but not for children with conflictual 
sibling relationships (Stormshak, Bellanti, Bierman, & CPPRG, 1996). Hetherington (1988) 
also reported similar buffering effects of positive sibling relationships on children. Children 
having sibling relationships with high conflict and high warmth had better peer relationships 
and fewer behavior problems than did children whose sibling relationships were 
characterized by high conflict with low support. 
Only a few studies have assessed the buffering effects of positive sibling relationship 
in adolescence. In one study by East and Rook (1992), good sibling relationships were 
associated with better adjustment and lessened socioemotional difficulties for socially 
isolated sixth-grade adolescents. Socially isolated adolescents who perceived greater 
affection, warmth, and support from a favorite sibling were less anxious, less depressed, and 
less immature than other isolated adolescents who did not have an involved sibling 
relationship. 
Similar protective effects of close sibling relationships were reported in a series of 
studies examining the impacts of the quality of marriage on children's psychological 
symptoms (Jenkins, 1992; Jenkins & Smith, 1990; Jenkins, Smith, & Graham, 1989). 
Significant interaction effects between the quality of the parental marriage and the sibling 
relationships were found. Children aged 9 to 12 years who were close to their siblings in 
disharmonious homes had similar or lower level of emotional and behavioral problems 
relative to children living in harmonious homes. Children in disharmonious homes who had 
no close relationships with their siblings had very high levels of symptoms, whereas sibling 
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relationship quality had little effects on children who live in harmonious homes. Therefore, 
having a positive sibling relationship can act as a buffer for adolescents who are experiencing 
stress. However, previous studies have focused only on early adolescence. The present study 
hypothesizes that there are buffering effects of positive sibling relationship on adolescent 
development for adolescents at risk across early and middle adolescence. 
In summary, the present study tests hypotheses postulating direct and indirect effects 
of positive sibling relationships on adolescent development. Positive sibling relationships in 
early adolescence are expected to predict better adolescent development: higher self-esteem, 
less depression, less loneliness, and fewer incidences of delinquent behaviors and substance 
use. Positive sibling relationships in adolescence are also expected to lead to fewer 
adolescent developmental problems indirectly by improving the quality of adolescent 
friendships, adolescent academic achievement, and adolescent self-esteem. Moreover, 
positive sibling relationships in adolescence are hypothesized to buffer adolescents with poor 
academic achievement, poor friendships, and/or low self-esteem from their adjustment 
problems. 
Conceptual Models 
The conceptual models postulated in the present study were derived from the 
deterring and the coping models discussed by Ensel and Lin (1991), describing two different 
types of life stress processes regarding the effects of stressors and resources on psychological 
distress over time. The deterring models illustrate the processes of resources inhibiting 
distress, in which resources can exert direct effects on distress, in addition to the presence or 
absence of causal relationship between resources and stressors. The coping models 
emphasize the intervening function of resources in the processes of stressors inducing 
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distress. Resources are conceptualized as coping mechanisms triggered by stressors to 
mediate or buffer the potential detrimental consequences of stressors. One important premise 
for the coping models is that stressors always causally precede resources (Ensel & Lin, 
1991). 
In the present study, positive sibling relationships are viewed as a social resource, and 
quality of adolescent friendships, performance levels of adolescent academic achievement, 
and levels of adolescent self-esteem are viewed as potential stressors for adolescent 
development. Adolescent self-esteem, depression, loneliness, and delinquency and substance 
use are used as different manifestations of distress. Thus, hypotheses regarding the direct, 
indirect, and buffering effects of positive sibling relationships on adolescent development 
from early to middle adolescence are tested in the present study by utilizing three of Ensel 
and Lin's (1991) deterring and coping models. The three models were the stress-suppressing 
model, the counteractive model, and the buffering model. How each model describes the 
relations among stressors and resources over the three waves of data (T1 = Time 1, the first 
wave of data; T2 = Time 2, the second wave of data; T3 = Time 3, the third wave of data) of 
the present study is specified and shown below. 
Stress-suppressing model 
The stress-suppressing model specifies that the presence of resources reduces the 
probability of experiencing stressors, and in turn leads to lower distress, in addition to 
directly decreasing distress. Figure 1 shows that positive sibling relationship at T1 reduces 
the risk for poor adolescent adjustment at T3 directly. Poor friendship, poor academic 
achievement, and lower self-esteem at T2 increase the risk for poor adolescent adjustment at 
T3 directly. Positive sibling relationship at T1 also reduces the risk for poor adolescent 
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Figure 1. Stress-Suppressing Model. 
adjustment at T3 indirectly, by reducing the negative impacts of poor friendship, poor 
academic achievement, and lower self-esteem at T2 on adolescent development at T3. 
Counteractive model 
The counteractive model states that the preceding presence of stressors mobilizes 
resources, and resources mobilized further reduce the level of distress experienced 
subsequently. In Figure 2, poor friendships, poor academic achievement, and lower self-
esteem at T1 are expected to predict more adolescent developmental problems at T3 directly. 
Poor friendships, poor academic achievement, and lower self-esteem at T1 directly mobilize 
higher level of positive sibling relationship at T2, and positive sibling relationship at T2 
predicts fewer adolescent developmental problems at T3. Thus, positive sibling relationship 
at T2 functions to offset the exacerbating effects of poor friendships, poor academic 
achievement, and lower self-esteem at T1 on adolescent developmental problems at T3. 
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Buffering models 
The buffering model suggests that resources act as reactors to buffer the potential 
negative effects of stressors, and stressors causally precede resources. Only when stressors 
are high and resources are low will distress become higher. The buffering models presented 
in Figure 3 hypothesize that positive sibling relationships at T2 have moderating effects on 
the relationships between poor friendships, poor academic achievement, and lower self-
esteem at T1 and adolescent developmental problems at T3. 
Adolescents who have poor friendships, poor academic achievement, and/or lower 
self-esteem at T1 but have positive sibling relationships at T2 should have fewer 
developmental problems at T3 than those who face the same risk factors but do not have 
positive sibling relationships. Positive sibling relationships at T2 are supposed to have no 
significant influences for adolescents who are not under the stress of poor friendships, poor 
academic achievement, and/or lower self-esteem at Tl. 
T1 
Stressors -
Friendship 
28 
T2 T3 
Distress 
Resources 
Positive 
Sibling 
Relationship 
S elf-Esteem 
Loneliness 
Depression 
Delinquency 
and 
Substance 
use 
Stressors Distress 
Academic 
Achievement 
Resources 
Positive 
Sibling 
Relationship 
Self-Esteem 
Loneliness 
Depression 
Delinquency 
and 
Substance 
use 
Stressors Distress 
Self-Esteem 
Resources 
Positive 
Sibling 
Relationship 
Self-Esteem 
Loneliness 
Depression 
Delinquency 
and 
Substance 
use 
Figure 3. Buffering Models. 
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CHAPTER 3. METHODS 
Participants 
Participants for the study were 398 families who agreed to participate in a three-wave 
longitudinal study (Iowa Adolescence Project, Lempers & Clark-Lempers, 1989) on support, 
stress, and distress. To be eligible to participate in the project, families were required to have 
two parents in the home, have one sixth or eighth grader as the target child, and the target 
child to have a sibling with an age difference of no more than three years. Only one child 
could be the target child in each family. 
The 398 families were from 22 agriculture-dependent counties in Iowa, and 
represented a random sample of 27 school districts, stratified by location (northeast, 
northwest, southeast, and southwest) and size (small and large), with a K-6, 7-8, and 9-12 
grades public school structure in Iowa. About 48.1% of the 398 families were farm families, 
and 51.9% were nonfarm families. The total number of participating families at wave 1, 
wave 2, and wave 3 was 398, 382 and 374, respectively. Only those families who 
participated through the three-year project and provided valid information over three waves 
were included in the study. After combining the data of the three waves, a total of 374 
families with 174 sixth and 200 eighth graders made up the sample for the present study. 
Of the 174 sixth graders, 87 were male and 87 were female; of the 200 eighth graders, 
101 were male and 99 were female. The age of the sixth graders ranged from 11 to 13 years 
with a mean of 11.36 years, and the age of the eighth graders ranged from 12 to 15 years with 
a mean of 13.38 years. Among the 374 target child-sibling dyads, there were 96 male-male 
pairs, 92 female-female pairs, 92 male-female pairs, and 94 female-male pairs. The sibling's 
age ranged from 8 to 17 years with a mean of 12.70 years. 
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Fathers' age ranged from 29 to 61 years with a median of 40, and mothers' age 
ranged from 28 to 50 years with a median of 38. For fathers' employment status, 96.5% had a 
full-time job; for mothers, 43.6% worked full-time, 34.2% worked part-time, and 21.4% were 
full-time homemakers. The years of fathers' education ranged from 8 to 20 years with a mean 
of 13.36 years; for mothers, the range was from 8 to 18 years with a mean of 13.32 years. For 
fathers and mothers, 47.3% and 44.9% had completed high school, 40.7% and 49.2% had 
some college level of education or a bachelor degree, and 6.9% and 4% had obtained a 
Master or PhD. degree, respectively. Most of the participants were from white, middle-class 
and working-class families. 
Procedure 
Each family participating was contacted by mail through the schools. Parents received 
a letter explaining the purpose and the procedures of the longitudinal research project. They 
were informed that voluntary participation in the project involved the whole family and 
required three contacts over three years. A reimbursement of $75.00 for their participation 
would be given for each family visit. Along with the letter describing the study, each family 
also received a short questionnaire to check the family's eligibility to participate in the study. 
Families who were willing to participate in the study then returned their consent form 
and the questionnaire in a stamped envelope, and among these families, those who met the 
criteria for participation were further contacted by phone. Final consent of voluntary 
participation in the study was obtained for each family after the interviewer made a home 
visit to ascertain that all participating family members had clearly understood the 
requirements of the study. 
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After the signed consent of the participating families were obtained, 12 trained and 
experienced interviewers recruited by the Survey Section of the Statistical Laboratory at 
Iowa State University visited participating families. During the first home visit, the 
interviewer instructed all the participants in the family (the father, the mother, the target 
child, and the sibling) on how to respond to the questionnaires. Each participant was asked to 
carefully read through the instructions of the questionnaire, and the interviewer would help 
clarify any questions participants had. If possible, each participant was asked to complete the 
questionnaire in a separate room. 
After participants finished his or her questionnaire, the interviewer checked whether 
all questions in the questionnaire were answered. If there were questions not being answered, 
the interviewer would ask the participant to read the questions again and gave his or her best 
answer. Then the interviewer expressed her appreciation to the family for their participation 
and provided the family with the reimbursement. The family was reminded that there were 
two more home visits and the Survey Section would contact them for setting up the time. It 
took approximately one hour to one hour and a half to complete the home visit. Three waves 
of data were formed by the three scheduled home visits, each was one year apart, and 
relevant information was collected from the father, the mother, the target child, and the 
sibling at each of the three points of time. 
Measures 
Sibling relationship 
A total of 27 items taken from the Furman and Buhrmester's (1985a) Network of 
Relationships Inventory (NRI) was used to measure the quality of sibling relationships. The 
target child and his or her sibling in the study indicated on a standard 5-point Likert scale 
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(ranging from 1 = never/none, 2 = seldom/a little, 3 = sometimes/some, 4 = often/a lot, and 5 
= very often/very, very much) how much each of the nine attributes occurred in their 
relationships with their siblings. The nine attributes include: admiration, affection, 
companionship, conflict, instrumental aid, intimacy, nurturance, reliable alliance, and 
satisfaction. Each attribute was assessed by three items, and higher total scores for an 
attribute indicate higher levels on the attribute. Cronbach's alpha was computed to obtain the 
reliability of the sibling relationship measure for the target child and his or her sibling at each 
wave for this study. For the target child, the Cronbach's alpha coefficients of the NRI 27 
items in this study were .95 for wave 1, .96 for wave 2, and .96 for wave 3. For the sibling 
relationship perceived by the sibling, the Cronbach's alpha coefficients equaled .95 across 
the three waves. 
Friendship 
Using the same 27 items from the NRI (Furman & Buhrmester, 1985a), perceived 
relationship of the target child with his or her best friend was assessed on the same standard 
5-point Likert scale. Higher total scores indicate higher degrees on attributes of friendships. 
The Cronbach's alpha coefficients for the friendship measure in this study were .95 for wave 
1, .94 for wave 2, and .95 for wave 3. 
Academic achievement 
The target adolescents were asked to respond to four questions regarding to their own 
perceptions of how well they did on different subjects. The target adolescents rated their 
performance in four areas: 1) Reading, English, or Writing, 2) Math, 3) Spelling, and 4) 
Other subjects like history, science, geography, and foreign language, on a 5-point Likert 
scale ranging from 1 = failing, 2 = below average, 3 = average, 4 = above average, and 5 = 
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way above average. The same four questions with the same 5-point Likert scale were used 
for fathers and mothers to assess their perceptions of the academic achievement of the target 
children. Higher total scores of the four items indicate higher levels of performance in 
academic achievement. For the target child's reports, the Cronbach's alpha coefficients of the 
four items for wave 1, wave 2, and wave 3 were .67, .72, and .71, respectively. For fathers' 
reports, the Cronbach's alpha coefficients were .88, .88, and .90 for wave 1, wave 2, and 
wave 3, respectively; for mothers' reports, the Cronbach's alpha coefficients were .86, .89, 
and .90 for wave 1, wave 2, and wave 3, respectively. 
Self-esteem 
Self-esteem was assessed by the ten items of the Rosenberg's (1965) Self-Esteem 
Scale. Target children and each of their parents indicated how much they agreed with the ten 
statements, describing the target child as having positive or negative qualities, on a 4-point 
Likert scale (ranging from 1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly agree). 
Higher total scores of the ten items indicate higher degrees of self-esteem. In this study the 
Cronbach's alpha coefficients for self-esteem of the target children's reports were.79, .84, 
and .85 for wave 1, wave 2, and wave 3, respectively. The Cronbach's alpha coefficients of 
fathers' reports were .87, .88, and .90 for wave 1, wave 2, and wave 3, respectively; the 
Cronbach's alpha coefficients of mothers' reports were .89, .90, and .90 for wave 1, wave 2, 
and wave 3, respectively. 
Adolescent developmental outcomes 
Participants were administered a set of questionnaires to assess different adolescent 
developmental outcomes. Twelve items of Asher, Hymel, and Renshaw's (1984) loneliness 
questionnaire were used to measure the loneliness of the target child. The target child, the 
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father, and the mother were asked to indicate how much they agreed with the statements 
describing the target child on a 4-point Likert scale (ranging from 1 = strongly disagree, 2 = 
disagree, 3 = agree, 4 = strongly agree). Using the same 4-point Likert scale, the siblings 
responded to seven out of the twelve items used by the target child, the father, and the mother 
for assessing their perceptions of target children's loneliness. Higher total scores indicate 
higher degrees of loneliness. For the target child's reports, the Cronbach's alpha coefficients 
of the twelve items in this study were .92, .90, and .91 for wave 1, wave 2, and wave 3, 
respectively. The Cronbach's alpha coefficients for the father's reports were .91 at wave 1, 
.94 at wave 2, and .94 at wave 3; the Cronbach's alpha coefficients for the mother's reports 
were .93 at wave 1, .94 at wave 2, and .94 at wave 3. For the sibling's reports, the 
Cronbach's alpha coefficients of the seven items were .85, .84, and .87 for wave 1, wave 2, 
and wave 3, respectively. 
Depression of the target child as perceived by target children and their siblings was 
measured by the Beck's (1972) Depression Inventory (BDI), with a total of 19 items. The 
response format of BDI was modified to be identical to the response formats used by other 
questionnaires assessing adolescent development outcomes. Higher total scores indicate 
higher degrees of depression. The Cronbach's alpha coefficients in this study for target 
child's reports were .75, .78, and .81 for wave 1, wave 2, and wave 3, respectively; for the 
sibling's reports, coefficients were .74, .79, and .80 for wave 1, wave 2, and wave 3, 
respectively. 
Target children's depression as perceived by their fathers and mothers was measured 
by the behavior problems items of the Child Behavior Checklist (CBCL) developed by 
Achenbach and Edelbrock (1979). The CBCL consists of 118 items and was designed to 
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obtain parents' descriptions of a wide variety of children's behavioral problems on a 3-point 
Likert scale (ranging from 0 = not true, 1 = somewhat or sometimes true, 2 = very true or 
often true). Based on the results of principal components analyses with varimax rotations 
conducted by Achenbach and Edelbrock (1983), 39 items were selected from the 118 items 
as the items for assessing parents' perceptions of the target children's depression. All of the 
39 items had factor loadings greater or equal to .30 on the factor named "Depressed" or 
"Depressed Withdrawal" for either one the six subgroups in the sample of Achenbach and 
Edelbrock's (1983) study: boys aged 4-5 years, boys aged 6-11 years, boys aged 12-16 years, 
girls aged 4-5 years, girls aged 6-11 years, and girls aged 12-16 years. Higher total scores 
indicate higher degrees of depression. For fathers' reports, the Cronbach's alpha coefficients 
of the 39 items in this study were .88, .89, and .89 for wave 1, wave 2, and wave 3, 
respectively; for the mothers' reports, coefficients equaled .89 over the three waves. 
A total of 14 items from the 23-item Delinquency Questionnaire (Elliott, Huizinga, & 
Ageton, 1985) were used to measure the delinquent behaviors of the target children. The 
target children were asked to indicate how often in the last year they conducted the 
delinquent behaviors described in the statements on a 5-point Likert scale (ranging from 0 = 
never, 1 = once, 2 = 2-3 times; 3 = 4-5 times, 4 = 6 or more times). Higher total scores 
indicate more delinquent behaviors. 
For substance use, 6 items from the 12-item Drug Use Questionnaire (Elliott, 
Huizinga, & Ageton, 1985) were used to assess the tobacco, drug, and alcohol use of the 
target children. They also indicated how often in the last year they used the substances stated 
on a 5-point Likert scale (ranging from 0 = never, 1 = tried it once or twice, 2=1-3 times per 
month; 3 = 1-2 times per week, 4 = 3 or more times per week). If other kinds of illegal drugs 
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used were not listed in the questions, the target children were asked to specify what were the 
drugs. Higher total scores indicate higher degrees of substance use. The confidentiality of 
answering those questions regarding delinquent behaviors and substance use was emphasized 
and reassured for the target children to encourage them to answer the questions honestly. 
For delinquency, the Cronbach's alpha coefficients of the 14 items in this study were 
.68, .74, and .73 for wave 1, wave 2, and wave 3, respectively; for substance use, the 
coefficients of the 6 items were .62, .68, and .68 for wave 1, wave 2, and wave 3, 
respectively. 
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CHAPTER 4. RESULTS 
Factor Analysis 
Principal axis factor analyses were performed to examine the dimensionality of the 
measures used in the study. Since the possible different dimensions assessed by each measure 
used in the study are supposed to imply one general factor, the quartimax rotation was 
selected. Quartimax rotation is a more appropriate procedure than the varimax rotation when 
a general factor is expected (Pedhazur & Pedhazur-Schmelkin, 1991, p. 613). 
The responses of the target children, the fathers, the mothers, and the siblings on 
different measures were analyzed by the selected procedure for each wave of the data. A 
factor was retained only when the factor had at least three items with high loadings (i.e., 
greater than 0.35) on it. An item was retained only when it has high loadings (i.e., greater 
than 0.35) on no more than one factor. Factor-based scores for each retained factor were 
calculated by summing up the scores of all the items retained for each factor. 
Sibling relationship 
Sibling relationship as perceived by the target child. For responses of the target 
children on the NRI 27 items for their sibling relationship, the factor analysis procedure 
resulted in three factors for wave 1. The first factor consisted of 24 items (item 1, items 3-10, 
items 12-19, and items 21-27) assessing the eight attributes: admiration, affection, 
companionship, instrumental aid, intimacy, nurturance, reliable alliance, and satisfaction. 
This factor accounted for 44.51% of the variance, and the loadings of all the 24 items on this 
factor ranged from 0.52 to 0.80. The three items assessing the conflict attribute (item 2, item 
11, and item 20) loaded on the second factor. The second factor accounted for 6.07% of the 
variance and the loadings of item 2, items 11, and item 20 on this factor were 0.62, 0.75, and 
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0.75, respectively. Though the third factor had 3 items (item 5, item 14, and item 23) with 
loadings greater than 0.35, it was not viewed as a factor independent of the first factor and 
not retained for two reasons. First, the three items that loaded on the third factor had much 
higher loadings on the first factor (0.58, 0.62, and 0.62) than on the third factor (0.39, 0.48, 
and 0.49). Second, the results of factor analysis with oblique rotation showed that the first 
and the third factor were highly correlated with each other (r = 0.67). Thus, only the first and 
the second factor were retained for the sibling relationship as perceived by the target children 
at wave 1. 
For wave 2, there were also three factors resulting from the factor analysis procedure, 
and the 27 items loaded on the three factors in the same pattern as they did at wave 1. Since 
item 5, item 14, and item 23 had much higher loadings on the first factor (0.66, 0.66, and 
0.68) than on the third factor (0.48, 0.52, and 0.42) and the two factors were highly correlated 
(r = 0.70), the third factor loaded by the three items was not retained. The first factor had 
loadings of the same 24 items that loaded on the first factor at wave 1 and accounted for 
47.14% of the variance; the loadings ranged from 0.53 to 0.82. The three conflict items 
loaded on the second factor with loadings equaling 0.71, 0.77, and 0.76, respectively, and 
accounted for 6.80% of the variance. 
The same pattern of items loading on factors at wave 1 and wave 2 occurred again for 
wave 3 data. Because item 5, item 14, and item 23 also had much higher loadings on the first 
factor (0.63, 0.67, and 0.67) than on the third factor (0.49, 0.41, and 0.42) and the two factors 
were highly correlated (r = 0.68), the third factor was not retained. The first factor had 
loadings of the same 24 items and accounted for 48.13% of the variance; the loadings ranged 
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from 0.55 to 0.83. The three conflict items loaded on the second factor with loadings 
equaling 0.73, 0.82, and 0.81, respectively, and it accounted for 7.75% of the variance. 
Sibling relationship as perceived bv the sibling. The same procedures were conducted 
with the responses given by the siblings on the NRI27 items for their relationships with the 
target children for each wave of data. For wave 1, twenty-four items (item 1, items 3-10, 
items 12-19, and items 21-27) loading on the first factor accounted for 42.27% of the 
variance, and the loadings were in a range from 0.47 to 0.82. The three conflict items (item 2, 
item 11, and item 20) loaded on the second factor. The second factor accounted for 6.03% of 
the variance and the loadings of the three items on this factor were 0.66, 0.73, and 0.74, 
respectively. Though the third factor had 3 items (item 5, item 14, and item 23) loaded with 
loadings greater than 0.35, it was not retained for its lack of independence of another factor. 
First, the loadings of the three items were lower (0.43, 0.49, and 0.53) than their loadings on 
the first factor (0.53, 0.63, and 0.60). Second, the results of oblique rotation of factors 
showed that the first and the third factor were highly correlated with each other (r = 0.65). 
For wave 2, there were also three factors resulting from the factor analysis procedure. 
The first factor, loaded by the same 24 items as at wave 1, accounted for 43.05% of the 
variance, and the loadings ranged from 0.54 to 0.78. The three conflict items loaded on the 
second factor with loadings equaling 0.72, 0.80, and 0.74, respectively, and the factor 
accounted for 7.30% of the variance. Because the three items (item 9, item 18, and item 27) 
had lower loadings (0.37, 0.44, and 0.48) on the third factor than their loadings on the first 
factor (0.71, 0.67, and 0.71), and the first and the third factor were highly correlated (r = -
0.65), the third factor was not retained for its lack of differentiation from another factor. 
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For wave 3, the results of the factor analysis procedure showed the same pattern of 
items loading on factors as wave 2. Because item 9, item 18, and item 27 had lower loadings 
on the third factor (0.41, 0.38, and 0.42) than their loadings on the first factor (0.70, 0.64, and 
0.67), and the correlation between the first and the third factor was high (r = -0.67), the third 
factor was not retained. Thus, only two factors were retained for sibling relationships as 
perceived by the siblings at wave 3. The first factor, loaded by the same 24 items that loaded 
on the first factor at wave 2, accounted for 43.16% of the variance, and the loadings ranged 
from 0.54 to 0.78. The three conflict items loaded on the second factor with loadings 
equaling 0.68, 0.84, and 0.82, respectively, and it accounted for 7.51% of the variance. 
Factor-based scores of sibling relationship. Since the patterns of the 27 NRI items 
loading on the two factors were consistent across the three waves and across reports of the 
target children and the siblings, factor-based scores were computed in a same way for sibling 
relationships as perceived by the target children and by the siblings. The 24 items (item 1, 
items 3-10, items 12-19, and items 21-27) with high loadings on the first factor were items 
regarding the positive aspects of a relationship; therefore, the first factor was labeled as 
Positive Sibling Relationship. The 24 items were subdivided into three groups for deriving 
scores to satisfy the three-indicator rule (Bollen, 1989, p. 244) for reflecting the factor, 
Positive Sibling Relationship. 
The first score was the sum of ratings on 9 items (item 1, item 4, item 9, item 10, item 
13, item 18, item 19, item 22, and item 27) regarding how satisfying and enduring the 
relationship was and the degree of companionship provided by the relationship, and was 
labeled as Strength. The second score was the sum on ratings of 9 items (item 5, item 7, item 
8, item 14, item 16, item 17, item 23, item 25, and item 26) regarding the degree of intimacy 
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and the amount of affection sensed in the relationship, and was labeled as Warmth. The third 
score was the sum of ratings of 6 items (item 3, item 6, item 12, item 15, item 21, and item 
24) regarding how much instrumental aid and care was offered in the relationship, and was 
labeled as Help. The three scores were used as the indicators of the latent variable, Positive 
Sibling Relationship, for each wave of the data. 
Friendship 
For the responses by the target children on the NRI27 items for their relationships 
with their best friends, the factor analysis procedure resulted in two factors retained for wave 
1. The first factor consisted of 24 items (item 1, items 3-10, items 12-19, and items 21-27) 
that assessed the attributes of admiration, affection, companionship, instrumental aid, 
intimacy, nurturance, reliable alliance, and satisfaction. This factor accounted for 45.87% of 
the variance, and the loadings of the 24 items on this factor ranged from 0.49 to 0.80. The 
three items assessing the conflict attribute (item 2, item 11, and item 20) loaded on the 
second factor. The second factor accounted for 6.24% of the variance and the loadings of 
item 2, item 11, and item 20 on this factor were 0.62, 0.73, and 0.77, respectively. The 
pattern of items loading on factors at wave 2 was the same as the pattern found at wave 1, 
with two factors being retained for wave 2. The same 24 items loaded on the first factor with 
loadings ranging from 0.48 to 0.76, and accounted for 41.49% of the variance. The three 
conflict items loaded on the second factor with loadings equaling 0.68, 0.79, and 0.78, and 
accounted for 7.41% of the variance. 
For wave 3, factor analysis procedure resulted in three factors. The same 24 items that 
loaded on the first factor at wave 1 and wave 2 loaded on the first factor with loadings 
ranging from 0.48 to 0.83, and accounted for 43.76% of the variance. The three conflict items 
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loaded on the second factor with loadings equaling 0.69, 0.88, and 0.75, and accounted for 
7.60% of the variance. Though a third factor had 3 items (item 5, item 14, and item 23) with 
loadings greater than 0.35, the factor was not retained for its lack for independence of 
another factor. First, the three items on the third factor had significantly higher loadings on 
the first factor (0.68, 0.73, and 0.71) than on the third factor (0.39, 0.41, and 0.40). Second, 
the results of oblique rotation of factors showed that the first and the third factor were highly 
correlated with each other (r = 0.68). Thus, only the first two factors were kept for wave 3. 
Since the same 24 items (item 1, items 3-10, items 12-19, and items 21-27) regarding 
the positive aspects of a relationship loaded highly on the first factor for friendship perceived 
by the target child across three waves, the first factor were then labeled as Good Friendship. 
Utilizing the same ways of computing three scores for Positive Sibling Relationship, scores 
of Strength, Warmth, and Help of Good Friendship were derived and used as the three 
indicators for reflecting the latent variable, Good Friendship. 
Academic achievement 
Across the three waves, only one factor were extracted by the factor analysis 
procedures conducted for the responses that were provided by the target children, the fathers, 
and the mothers on the four items regarding the target child's performance in different 
subjects. For target children's reports, the single factor accounted for 36.07% of the variance 
and the item loadings ranged from 0.52 to 0.71 at wave 1. At wave 2, 43.39% of the variance 
were accounted by the factor with loadings ranging from 0.50 to 0.86. At wave 3, the factor 
accounted for 41.49% of the variance and item loadings ranged from 0.50 to 0.79. For 
fathers' reports, the single factor accounted for 64.74% of the variance and item loadings 
ranged from 0.77 to 0.89 at wave 1. At wave 2, 65.93% of the variance was accounted by the 
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factor with loadings ranging from 0.74 to 0.87. At wave 3, the factor accounted for 70.43% 
of the variance and item loadings ranged from 0.76 to 0.89. For mothers' reports, 61.60% of 
the variance was accounted by the factor with loadings ranging from 0.73 to 0.86 at wave 1. 
At wave 2, the factor accounted for 66.95% of the variance and item loadings ranged from 
0.76 to 0.87. At wave 3, the factor accounted for 68.68% of the variance and item loadings 
ranged from 0.78 to 0.89. 
The one factor was labeled as Academic Achievement, and its factor-based score at 
each wave was computed by summing up the ratings of the four items for reports from the 
target child, the father, and the mother, respectively. The three scores, father's report on 
target child's academic achievement, mother's report on target child's academic 
achievement, and target child's report on target child's academic achievement, were then 
used as the three indicators of the latent variable Academic Achievement. 
Self-esteem 
Rosenberg's (1965) Self-esteem Scale has been viewed as a measure for assessing a 
unidimensional construct, global self-esteem, which incorporates both positive and negative 
evaluating attitudes toward the self (Owens, 1994). Thus, the ten items used in the present 
study to measure self-esteem were assumed to represent one general factor, Self-esteem. 
After recoding the responses of the five items that assess negative evaluating attitudes toward 
the self, the factor-based score of Self-esteem was calculated by summing up the ratings of 
the ten items for reports of the target child, the father, and the mother, respectively. The three 
scores, father's report on target child's self-esteem, mother's report on target child's self-
esteem, and target child's report on target child's self-esteem, were then used as the three 
indicators of the latent variable Self-esteem for each wave of the data. 
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Adolescent developmental outcomes 
Loneliness. The responses of the target children on the 12 loneliness items all loaded 
on the same one factor at wave 1, with item loadings ranging from 0.66 to 0.85, and the 
factor accounted for 49.52% of the variance. Since two factors, rather than one, were 
extracted for wave 2 and wave 3 data, factor analyses with oblique rotations were conducted 
to check the correlation between the two factors. High correlations for wave 2 (r = 0.54) and 
wave 3 (r = 0.67) were found between the two factors, and the two factors were not 
independent of each other. Therefore, the 12 items were assumed to reflect one general 
factor, Loneliness. 
For fathers' and mothers' reports on the target children's loneliness, the factor 
analysis procedures resulted in two factors across the three waves. Comparing the loadings 
for items having loadings greater than 0.35 on both of the factors, all the values of loadings 
on the first factor were much higher than those of the loadings on the second factor (the 
range of difference between two item loadings for the same item was 0.15 to 0.35). 
Therefore, only the first factor was retained, and the 12 items were assumed to load on the 
one factor Loneliness. The results of factor analyses showed that the seven items used to 
assess the target child's loneliness perceived by his or her sibling loaded highly on one 
general factor. The loadings ranged from 0.57 to 0.77 at wave 1, from 0.60 to 0.77 at wave 2, 
and from 0.59 to 0.79 at wave 3. The total amount of variance accounted by the factor was 
44.76%, 44.25%, and 48.35% for wave 1, wave 2, and wave 3, respectively. 
The total sum of the ratings of the 12 items (7 items for siblings' reports) was 
computed as the factor-based scores of loneliness across reports from different informants 
and across the three waves. The four scores, father's report on target child's loneliness, 
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mother's report on target child's loneliness, target child's report on target child's loneliness, 
and sibling's report on target child's loneliness, were then used as the indicators of the latent 
variable Loneliness. 
Depression. Four to five factors were extracted from the responses of target children 
on the 19 items assessing their depression in the present study, but only one factor was 
qualified to be retained. After excluding items that had loadings less than 0.35 on the retained 
factor, and items that loaded high on more than one factor for each wave, seven items (items 
1-2, items 5-7, and items 11-12) with a consistent pattern of loadings across the three waves 
were retained. Using the same procedures of retaining factors and items, seven out of the 19 
items (items 1-2, items 4-7, and item 11) loading on one factor were retained for siblings' 
reports on the target children's depression. Across the three waves and sources of responses, 
a total of six items (items 1-2, items 5-7, and item 11) loaded consistently on one factor and 
were finalized as items used to sum up the factor-based scores of depression for reports of the 
target children and their siblings. 
Similar procedures and criteria were used to retain factors and items for fathers' and 
mothers' reports on the target child's depression. For wave 1, 14 out of 39 items loading 
highly and consistently on one factor were retained. For wave 2, only six items were retained, 
and 18 items were retained for wave 3. Factor-based scores for the target child's depression 
as perceived by their parents were computed by summing up different set of retained items 
for wave 1, wave 2, and wave 3, respectively. 
The four scores, father's report on target child's depression, mother's report on target 
child's depression, target child's report on target child's depression, and sibling's report on 
target child's depression, were then used as the indicators of the latent variable Depression. 
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Delinquency and substance use. Evidence of the validity of the 14 items of delinquent 
behaviors and the 6 items of substance use is provided by Elliott et al. (1985). About 70% to 
100% of responses on the 14 items of delinquent behaviors and 52% to 100% of responses on 
the 6 items of substance use were "0 =never" across items. To deal with the skewness of the 
responses, responses were recoded into dichotomous ratings (0 = none/never and 1 = once or 
more). The recoded ratings of the 14 items of delinquent behaviors were summed up as the 
scores of delinquent behaviors, and the recoded ratings of the 6 items of substance use were 
summed up as the scores of substance use. The two scores, target child's report on target 
child cs delinquent behaviors and target child's report on target child's substance use, were 
then used as the indicators of the latent variable, Delinquency and Substance Use. 
Structural Equation Modeling Analyses 
Three conceptual models, the stress-suppressing model, the counteractive model, and 
the buffering model, that specify direct and indirect effects of positive sibling relationship on 
adolescent developmental outcomes across Tl, T2, and T3 were examined by using structural 
equation modeling (LISREL VLLL) (Joreskog & Sorbom, 1996). Confirmatory factor analyses 
(CFA) were conducted first to examine the measurement models for ensuring that the latent 
variables were well manifested by their indicators. Based on the measurement models with 
the best validity, hypothesized causal relationships among the latent variables for the 
proposed models were then tested. 
Modifications of mea surement models 
Zero-order correlations among the observed variables specified in the three proposed 
models were computed in order to derive the covariance matrix for structural equation 
modeling. Siblings' reports on the target children's loneliness were removed from the 
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variable list because the numbers of valid cases were low (56%, 69%, 74% of374 cases were 
valid for wave 1, wave 2, and wave 3, respectively) on reports of target child's loneliness. 
Moreover, since the correlations among the scores derived from the reports of siblings and 
scores from fathers and mothers were too low and nonsignificant across measures, two 
observed variables, siblings' reports on their own perceptions of sibling relationships and 
siblings' reports of target children's depression, were not included for the model testing. A 
total of 35 observed variables derived from reports of three informants (fathers, mothers, and 
target children) were kept and used to manifest 12 latent variables. Table 1 shows the 
relationships among the indicators and the latent variables specified in the models for each 
wave. The correlation matrix of the 35 observed variables is listed in Appendix A, with the 
mean and standard deviation computed for each observed variable. 
Stress-suppressing model. The measurement model of the stress-suppressing model 
contained eight latent variables with a total of 23 indicator variables. The latent variables 
were the target child's positive sibling relationships at T1 (PSR-T1), the target child's 
friendship at T2 (FRD-T2), academic achievement of the target child at T2 (ACH-T2), self-
esteem of the target child at T2 (SEL-T2), self-esteem of the target child at T3 (SEL-T3), 
loneliness of the target child at T3 (LON-T3), depression of the target child at T3 (DEP-T3), 
and delinquency and substance use of the target child at T3 (DEL-T3). 
Initial CFA results suggested that fathers' report on target child's depression should 
be removed from the measurement model for its inadequacy of reflecting DEP-T3, with the 
standardized factor loading QÇ) equaling 0.19 and the measurement error (e) equaling 0.96. 
For the rest of indicators, X and s ranged from 0.40 to 0.94, and 0.11 to 0.84, respectively 
(see Table 2). Results of the follow-up CFA for the measurement model after father's 
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Table 1 
Relationships among Indicators and Latent Variables Specified in Model Testing 
Latent variable Indicator 
Time 1 
Positive Sibling Relationship 
Friendship 
Academic Achievement 
Self-esteem 
Time 2 
Positive Sibling Relationship 
Strength 
Warmth 
Help 
Strength 
Warmth 
Help 
Father's report 
Mother's report 
Target child's report 
Father's report 
Mother's report 
Target child's report 
Strength 
Warmth 
Help 
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Table 1 
(Continued) 
Latent variable Indicator 
Good Friendship 
Academic Achievement 
Self-esteem 
Time 3 
Self-esteem 
Loneliness 
Depression 
Strength 
Warmth 
Help 
Father's report 
Mother's report, 
Target child's report 
Father's report 
Mother's report, 
Target child's report 
Father's report 
Mother's report, 
Target child's report 
Father's report 
Mother's report 
Target child's report 
Father's report 
Mother's report 
Target child's report 
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Table 1 
(Continued) 
Latent variable Indicator 
Delinquency and Substance Use Delinquent behaviors 
Substance use 
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Table 2 
Initial CFA Results of Stress-Suppressing Measurement Model Using Multiple Informants 
Latent Indicator X X/ s |f 
variable 
PSR-T1 Strength .91 unchanged .17 unchanged 
Warmth .94 unchanged .11 unchanged 
Help .87 unchanged .25 unchanged 
FRD-T2 Strength .90 unchanged .19 unchanged 
Warmth .91 unchanged .18 unchanged 
Help .86 unchanged .27 unchanged 
ACH-T2 Father .74 unchanged .45 unchanged 
Mother .74 unchanged .46 unchanged 
TC .83 unchanged .32 unchanged 
SEL-T2 Father .54 unchanged .70 unchanged 
Mother .63 unchanged .63 unchanged 
TC .61 unchanged .61 unchanged 
SEL-T3 Father .49 unchanged .76 unchanged 
Mother .58 .57 .67 unchanged 
TC .55 unchanged .70 unchanged 
LON-T3 Father .42 unchanged .82 unchanged 
Mother .58 unchanged .66 unchanged 
TC .67 .68 .54 unchanged 
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Table 2 
(Continued) 
Latent 
variable 
Indicator X V £ el 
DEP-T3 Father .19 removed .96 unchanged 
Mother .40 .37 .84 .86 
TC .49 .47 .76 .77 
DEL-T3 Delinquent behaviors .55 unchanged .70 .69 
Substance use .90 .89 .20* ,21a 
Note. N = 285. Father = father's reports; Mother = mother's reports; TC = target child's 
reports; X = standardized factor loading; s standardized measurement error; X_ -
standardized factor loading after removing father's reports on target child's depression; si = 
standardized measurement error after removing father's reports on target child's depression. 
aB > -05. 
report on target child's depression was removed further indicated that mother's report on 
target child's depression failed to reflect DEP-T3 adequately Q/ = 0.37, and el = 0.86). Only 
four of the rest indicators had slightly different values of standardized factor loadings and 
standardized measurement errors (see Table 2). Therefore, only target child's reports on 
target child's depression were used and subdivided into three scores to satisfy the three-
indicator rule (Bollen, 1989, p. 244) to represent the latent variable DEP-T3. 
The first score was the sum of item 1 and item 11, regarding having depressed mood 
and diminished interest in other people, and was labeled as Mood. The second score was the 
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sum of item 2 and item 6, regarding feeling pessimistic about the future, and was labeled as 
Future. The third score was the sum of item 5 and item 7, regarding holding negative aspects 
about oneself, and was labeled as Negative. 
The CFA results of the modified measurement model that used only target child's 
reports on target child's depression further indicated the low validity of parents' reports of 
target child's self-esteem and loneliness by their relatively low factor loadings on the latent 
variables, SEL-T2, SEL-T3, and LON-T3 (see Table 3). The correlated measurement errors 
among father's reports on SEL-T2, SEL-T3, and LON-T3 were significant and much higher 
than those among target child's reports on SEL-T2, SEL-T3, and LON-T3 (see Table 4). 
Significant and higher correlated measurement errors were also found among mother's 
reports on SEL-T2, SEL-T3, and LON-T3, comparing with the correlated measurement 
errors among target child's reports on SEL-T2, SEL-T3, and LON-T3 (see Table 4). 
One possible reason for the high correlated measurement errors, besides that 
indicators might correlate over time and /or come from the same source, is that there is bias 
in responses made by respondents when answering questions (Bollen, 1989, p. 232). What 
parents reported regarding the target child's self-esteem and loneliness might be not 
adequately different from one another to make a differentiation between these two constructs 
and then resulted in those high correlated measurement errors. Therefore, only the target 
children's reports were used to represent the latent variables regarding target children's inner 
feelings. 
To satisfy the three-indicator rule (Bollen, 1989, p. 244), target child's reports on 
target child's self-esteem and loneliness were subdivided into three scores, respectively. For 
target child's self-esteem, the first score was the sum of 3 items (item 1, item 8, and item 10) 
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Table 3 
CFA Results of Stress-Suppressing Modified Measurement Model: Using Only Target 
Child's Reports on Target Child's Depression 
Latent variable Indicator X e 
PSR-T1 Strength .91 .17 
Warmth .94 .12 
Help .87 .25 
FRD-T2 Strength .90 .20 
Warmth .91 .17 
Help .86 .27 
ACH-T2 Father .65 .58 
Mother .65 .57 
TC .94 .12 
SEL-T2 Father .42 .83 
Mother .46 .79 
TC .75 .44 
SEL-T3 Father .38 .85 
Mother .43 .82 
TC .76 .43 
LON-T3 Father .35 .88 
Mother .41 .83 
TC .88 .23 
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Table 3 
(Continued) 
Latent variable Indicator X E 
DEP-T3 Mood .73 .46 
Future .81 .35 
Negative .86 .26 
DEL-T3 Delinquent behaviors .49 .76 
Substance use 1.00 -.or 
Note. N = 289. Father = father's reports; Mother = mother's reports; TC = target child's 
reports; X = standardized factor loading; s = standardized measurement error. 
ap > .05. 
Table 4 
Standardized Correlated Measurement Errors among Father's, Mother's, and Target Child's Reports for SEL-T2. SEL-T3. and 
LON-T3: Stress-Suppressing Modified Measurement Model 
1 2 3 4 5 6 7 8 9 
SEL-T2 
1. Father .83 
2, Mother ,02" .79 
3. TC .44 
SEL-T3 
4. Father .55 .85 
5. Mother .58 .03" .82 
6. TC .23 .43 
LON-T3 
7, Father -.48 -.67 .88 
8. Mother -.42 -.54 .08 .83 
9. TC -.11 -.16 .23 
Note. Onlv target children's reports were used to represent the latent variable, target child's depression. 
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regarding satisfaction, respect, and attitude toward self. The second score was the sum of 3 
items (items 2-3 and item 5) regarding having good qualities and being proud about self. The 
third score was the sum of 4 items (item 4, items 6-7, and item 9) regarding worthiness and 
usefulness of self. The three scores were labeled as Self, Good, and Worth, and used as 
indicators for target child's self-esteem at T2 and T3. 
For target child's loneliness, the first score was the sum of 4 items (items 5-6 and 
items 10-11) regarding feeling lonely and not having someone to go to. The second score was 
the sum of 4 items (items 2-3, item 7, and item 12) regarding how well to be liked and get 
along with other kids. The third score was the sum of 4 items (item 1, item 4, and items 8-9) 
regarding how easy to make friends and having lots of friends or not. The three scores were 
labeled as Lonely, Liked, and Friend, and used as indicators for target child's loneliness at 
T3. Moreover, the results also indicated that the indicator, Substance uses, poorly manifested 
the latent variable DEL-T3 for its abnormal X. value and negative e value (see Table 3). Thus, 
the scores of Delinquent behaviors and Substance use were combined as one single indicator 
for DEL-T3. 
Counteractive model. The measurement model of the counteractive model contained 
eight latent variables with a total of 23 indicator variables. The latent variables were the 
target child's friendship at T1 (FRD-T1), academic achievement of the target child at T1 
(ACH-T1), self-esteem of the target child at T1 (SEL-T1), the target child's positive sibling 
relationship at T2 (PSR-T2), self-esteem of the target child at T3 (SEL-T3), loneliness of the 
target child at T3 (LON-T3), depression of the target child at T3 (DEP-T3), and delinquency 
and substance use of the target child at T3 (DEL-T3). The 23 indicators for manifesting the 
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eight latent variables and the correlation matrix used to derive the covariance matrix for CFA 
analyses are presented in Table 1 and Appendix A, respectively. 
Initial CFA results suggested that parental report of target child's depression should 
be removed from the measurement model for the inadequacy of reflecting DEP-T3, with the 
X equaling 0.20 and 0.36, and the e equaling 0.96 and 0.87, for father's and mother's reports, 
respectively. For the rest of the indicators, X and e ranged from 0.40 to 0.96, and 0.08 to 0.84, 
respectively (see Table 5). Therefore, only target child's report on target child's depression 
was used to reflect the latent variable DEP-T3. Utilizing the same way conducted for the 
measurement model testing of the stress-suppressing model, three indicators, Mood, Future, 
and Negative, derived from scores of target child's reports were used to manifest the latent 
variable DEP-T3. 
After father's and mother's reports on target child's depression were removed, the 
follow-up CFA results for the modified measurement model further showed the low validity 
of parental reports on target child's self-esteem and loneliness. The relatively low factor 
loadings of parental reports on the latent variables, SEL-T1, SEL-T3, and LON-T3 are 
reported in Table 6. The correlated measurement errors among father's reports on SEL-T1, 
SEL-T3, and LON-T3 were significant and much higher than those among target child's 
reports on SEL-T1, SEL-T3, and LON-T3 (see Table 7). Significant and higher correlated 
measurement errors were also found among mother's reports on SEL-T1, SEL-T3, and LON-
T3, comparing with the correlated measurement errors among target child's reports on SEL-
Tl, SEL-T3, and LON-T3 (see Table 7). 
One possible reason for the high correlated measurement errors, besides that 
indicators might correlate over time and/or come from the same source, is that there is bias 
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Table 5 
Initial CFA Results of Counteractive Measurement Model Using Multiple Informants 
Latent variable Indicator X s 
FRD-T1 Strength .88 .23 
Warmth .96 .08 
Help .89 .21 
ACH-T1 Father .81 .34 
Mother .78 .40 
TC .76 .42 
SEL-T1 Father .50 .75 
Mother .62 .62 
TC .64 .59 
PSR-T2 Strength .90 .19 
Warmth .95 .09 
Help .88 .23 
SEL-T3 Father .48 .77 
Mother .58 .66 
TC .56 .69 
LON-T3 Father .40 .84 
Mother .57 .68 
TC .69 .53 
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Table 5 
(Continued) 
Latent variable Indicator X s 
DEP-T3 Father .20 .96 
Mother .36 .87 
TC .49 .76 
DEL-T3 Delinquent behaviors .51 .74 
Substance use .96 .07* 
Note. N = 285. Father = father's reports; Mother = mother's reports; TC = target child's 
reports; X = standardized factor loading; e = standardized measurement error. 
aj) > .05. 
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Table 6 
CFA Results of Counteractive Modified Measurement Model: Using Qnlv Target Child's 
Reports on Target Child's Depression 
Latent variable Indicator X s 
FRD-T1 Strength .88 .23 
Warmth .96 .08 
Help .89 .21 
ACH-T1 Father .76 .43 
Mother .73 .47 
TC .82 .33 
SEL-T1 Father .36 .87 
Mother .47 .78 
TC .76 .42 
PSR-T2 Strength .90 .19 
Warmth .95 .09 
Help .88 .23 
SEL-T3 Father .35 .88 
Mother .43 .80 
TC .76 .43 
LON-T3 Father .31 .90 
Mother .42 .83 
TC .91 .17 
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Table 6 
(Continued) 
Latent variable Indicator h 8 
DEP-T3 Mood .74 .45 
Future .81 .34 
Negative .85 .27 
DEL-T3 Delinquent behaviors .42 .82 
Substance use 1.18 -.38* 
Note. N = 289. Father = father's reports; Mother = mother's reports; TC = target child's 
reports; X. = standardized factor loading; s = standardized measurement error. 
aj) > .05. 
Table 7 
Standardized Correlated Measurement Errors among Father's. Mother's, and Target Child's Reports for SEL-Tl. SEL-T3. and 
LON-T3: Counteractive Modified Measurement Model 
1 2 3 4 5 6 7 8 9 
SEL-Tl 
1. Father .87 
2. Mother .05* .78 
3, TC 
SEL-T3 
.42 
4. Father .55 .88 
5. Mother .46 .02" .80 
6. TC 
LON-T3 
.11 .43 
7. Father -.46 -.68 .90 
8. Mother -.35 -.53 .10 .83 
9, TC -.05" -.15 .17* 
Note. Only target children's reports were used to represent the latent variable, target child's depression. 
"p>.05. 
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in responses made by respondents when answering questions (Bollen, 1989, p. 232). What 
parents reported regarding the target child's self-esteem and loneliness might be not 
adequately different from one another to make a differentiation between these two constructs 
and then resulted in those high correlated measurement errors. Therefore, only the target 
children's reports were used to represent the latent variables regarding target children's inner 
feelings. 
Using the same processes, three indicators were derived from target child's reports 
for target children's self-esteem and loneliness. For SEL-Tl and SEL-T3, the three indicators 
were Self, Good, and Worth; for LON-T3, the three indicators were Lonely, Liked, and 
Friend. Moreover, the results also indicated that the indicator, substance use, poorly 
manifested the latent variable DEL-T3 for its larger-than-one 1 value and negative s value 
(see Table 6). Thus, the scores of delinquent behaviors and substance use were combined as 
one single indicator for DEL-T3. 
Buffering model. The measurement model of the buffering model contained seven 
latent variables with a total of 20 indicator variables. The latent variables were the target 
child's friendship T1 (FRD-T1), academic achievement of the target child at T1 (ACH-T1), 
self-esteem of the target child at T1 (SEL-Tl), self-esteem of the target child at T3 (SEL-T3), 
loneliness of the target child at T3 (LON-T3), depression of the target child at T3 (DEP-T3), 
and delinquency and substance uses of the target child at T3 (DEL-T3). The 20 indicators for 
manifesting the seven latent variables and the correlation matrix used to derive the 
covariance matrix for CFA analyses are presented in Table 1 and Appendix A, respectively. 
Initial CFA results suggested that parental report of target child's depression should 
be removed from the measurement model for the inadequacy of reflecting DEP-T3, with the 
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A, equaling 0.20 and 0.38, and the e equaling 0.96 and 0.86, for father's and mother's reports, 
respectively. For the rest of the indicators, X and s ranged from 0.42 to 0.96, and 0.08 to 0.82, 
respectively (see Table 8). Therefore, only target child's report of target child's depression 
was used to reflect the latent variable DEP-T3. Utilizing the same processes, three indicators, 
Mood, Future, and Negative, derived from scores of target child's reports were used to 
manifest the latent variable DEP-T3. 
After father's and mother's reports on target child's depression was removed, the 
follow-up CFA results for the modified measurement model further showed the low validity 
of parental reports of the target child's self-esteem and loneliness. The relatively low factor 
loadings of parental reports on the latent variables, SEL-Tl, SEL-T3, and LON-T3 are 
reported in Table 9. The correlated measurement errors among father's reports on SEL-Tl, 
SEL-T3, and LON-T3 were significant and much higher than those among target child's 
reports on SEL-Tl, SEL-T3, and LON-T3 (see Table 10). Significant and higher correlated 
measurement errors were also found among mother's reports on SEL-Tl, SEL-T3, and LON-
T3, comparing with the correlated measurement errors among target child's reports on SEL-
Tl, SEL-T3, and LON-T3 (see Table 10). 
One possible reason for the high correlated measurement errors, besides that 
indicators might correlate over time and/or come from the same source, is that there is bias in 
responses made by respondents when answering questions (Bollen, 1989, p. 232). What 
parents reported regarding the target child's self-esteem and loneliness might be not 
adequately different from one another to make a differentiation between these two constructs 
and then resulted in those highly correlated measurement errors. Therefore, only the target 
children's reports were used to represent the latent variables regarding target children's inner 
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Table 8 
Initial CFA Results of Buffering Measurement Model Using Multiple Informants 
Latent variable Indicator \ s 
FRD-T1 Strength .88 .23 
Warmth .96 .08 
Help .89 .20 
ACH-T1 Father .82 .33 
Mother .78 .39 
TC .76 .43 
SEL-Tl Father .51 .73 
Mother .66 .56 
TC .60 .64 
SEL-T3 Father .49 .76 
Mother .62 .62 
TC .52 .73 
LON-T3 Father .42 .82 
Mother .61 .63 
TC .65 .58 
DEP-T3 Father .20 .96 
Mother .38 .86 
TC .47 .78 
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Table 8 
(Continued) 
Latent variable Indicator k s 
DEL-T3 Delinquent behaviors .53 .72 
Substance use .93 .13 a 
Note. N = 285. Father = father's reports; Mother = mother's reports; TC = target child's 
reports; X = standardized factor loading; s = standardized measurement error. 
ag>.05. 
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Table 9 
CFA Results of Buffering Modified Measurement Model: Using Only Target Child's Reports 
on Target Child's Depression 
Latent variable Indicator À. s 
FRD-T1 Strength .87 .24 
Warmth .96 .08 
Help .89 .21 
ACH-T1 Father .76 .42 
Mother .73 .46 
TC .81 .34 
SEL-Tl Father .35 .88 
Mother .47 .78 
TC .75 .43 
SEL-T3 Father .35 .88 
Mother .45 .79 
TC .75 .44 
LON-T3 Father .31 .91 
Mother .42 .83 
TC .92 .15 
DEP-T3 Mood .74 .45 
Future .81 .34 
Negative .85 .27 
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Table 9 
(Continued) 
Latent variable Indicator k 8 
DEL-T3 Delinquent behaviors .41 .83 
Substance use 1.21 -AT 
Note. N = 289. Father = father's reports; Mother = mother's reports; TC = target child's 
reports; 1 = standardized factor loading; s = standardized measurement error. 
ap > .05. 
Table 10 
Standardized Correlated Measurement Errors among Father's. Mother's, and Target Child's Reports for SEL-Tl. SEL-T3. and 
LON-T3: Buffering Modified Measurement Model 
1 2 3 4 5 6 7 8 9 
SEL-Tl 
1. Father .88 
2. Mother .04" .78 
3. TC .43 
SEL-T3 
4. Father .55 .88 
5, Mother .46 .02" .79 
6, TC .12 .44 
LON-T3 
7, Father -.47 -.69 .91 
8. Mother -.35 -.53 .10 ,83 
9. TC -.05" -.15 .15" 
Note. Onlv target children's reports were used to represent the latent variable, target child's depression. 
ap> .05. 
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feelings. 
Using the same processes, three indicators were derived from target child's reports 
for target children's self-esteem and loneliness. For SEL-Tl and SEL-T3, the three indicators 
were Self, Good, and Worth; for LON-T3, the three indicators were Lonely, Liked, and 
Friend. Moreover, the results also indicated that the indicator, substance use, poorly 
manifested the latent variable DEL-T3 for its larger-than-one X value and negative s value 
(see Table 9). Thus, the scores of Delinquent behaviors and Substance use were combined as 
one single indicator for DEL-T3. 
Final measurement models 
Across the three proposed models, low validity of parental reports of target child's 
self-esteem, loneliness, and depression indicated that fathers' and mothers' reports should not 
be used as indicators for the constructs. Therefore, indicators for the latent variables, target 
child's self-esteem, loneliness, and depression, were derived only from target child's reports. 
A total of 34 observed variables were specified to represent 12 latent variables (see Table 
11). The correlation matrix of the 34 observed variables used in the final measurement 
models are listed in Appendix B, with the mean and standard deviation computed for each 
observed variable. 
Stress-suppressing Model. The X values ranged from 0.63 to 0.97, and only three e 
values were larger than 0.50 (see Table 12). Several goodness-of-fit (GFI) indices were used 
to evaluate the final measurement model. The chi-square (x) was 309.60 (N = 292) with 173 
degrees of freedom (df), and the ratio of x2 to df was 1.79, suggesting a good fit (%/df < 2). 
The Root Mean Square Error of Approximation (RMSEA) was 0.052, within the range of 
acceptability (from 0.05 to 0.08) indicating a reasonable good fit. The standardized Root 
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Table 11 
Relationships among Indicators and Latent Variables Specified in Final Measurement Model 
Latent variable Indicator 
Time 1 
Positive Sibling Relationship 
Friendship 
Academic Achievement 
Self-esteem 
Time 2 
Positive Sibling Relationship 
Strength 
Warmth 
Help 
Strength 
Warmth 
Help 
Father's report 
Mother's report 
Target child's report 
Self 
Good 
Worth 
Strength 
Warmth 
Help 
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Table 11 
(Continued) 
Latent variable Indicator 
Good Friendship 
Academic Achievement 
Self-esteem 
Time 3 
Self-esteem 
Loneliness 
Depression 
Strength 
Warmth 
Help 
Father's report 
Mother's report, 
Target child's report 
Self 
Good 
Worth 
Self 
Good 
Worth 
Lonely 
Liked 
Friend 
Mood 
Future 
Negative 
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Table 11 
(Continued) 
Latent variable Indicator 
Delinquency and Substance Use Delinquent behaviors and substance use 
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Table 12 
Standardized Factor Loadings and Measurement Errors of Final Stress-Suppressing 
Measurement Model 
Latent variable and indicator X s s ;,j 
PSR-T1 
1. Strength .91 .17 81,4 = -03a 
a 2. Warmth .94 .12 82, 5  = .01 
3. Help .87 .24 e 3,6 = 07 
FRD-T2 
4. Strength .89 .20 
5. Warmth .91 .17 
6. Help .86 .25 8 6, 19 = .10 
ACH-T2 
7. Father .63 .60 8 7,8 = .30 
8. Mother .64 .60 
9. TC .97 ,06a 
SEL-T2 
10. Self .81 .35 8 10, 13 = -09 
11. Good .85 .27 e u, u = .00a 
12. Worth .86 .26 s l2) 15 = .02" 
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Table 12 
(Continued) 
Latent variable and indicator X e 8 
SEL-T3 
13. Self .80 .36 
14. Good .86 .27 
15. Worth .91 .18 e 15, 17 = -.06 
LON-T3 
16. Lonely .85 .28 
17. Liked .77 .40 e 17, ig= .22 
18. Friend .77 .41 
DEP-T3 
19. Mood .69 .52 819,20 = -11 
20. Future .77 .40 
21. Friend .87 .24 
DEL-T3 
22. Behavior-Use 1.00 .00 
Note. N = 292. Father = father's reports; Mother = mother's reports; TC = target child's 
reports; Behavior-Use = Delinquent behaviors and substance use; X = standardized factor 
loading; s = standardized measurement error; e = standardized correlated measurement 
error. 
aB > .05. 
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Mean Square Residual (RMR) was 0.046, which was smaller than the value of 0.05 and 
indicated a good fit (Byrne, 1998). GFI was 0.91, and the adjusted goodness-of-fit index 
(AGFT) was 0.88. Overall, the final measurement model for the stress-suppressing model 
indicated a reasonably good fit between the final measurement model and the data. The 
correlations among the latent variables are shown in Table 13. 
Counteractive model. The CFA results of the final measurement model for the 
counteractive model indicated a good fit to the data. The range of the X. values was from 
0.67 to 0.96, and the majority of the e values were lower than 0.50, with a range of 0.08 to 
0.56 (see Table 14). The GFI indices also indicated a good fit between the final 
measurement model and the data. For this final measurement model, % (173, N = 292) = 
270.01, and the ratio of x to df was 0.92 (x,2/df < 2). The RMSEA was 0.044 and 
standardized RMR was 0.045, and both were smaller than 0.05. The GFI was 0.92 and 
AGFI was 0.89. Table 15 presents the correlations among the latent variables. 
Buffering model. Utilizing the same criteria to evaluate the final buffering 
measurement model, the factor loadings, the measurement errors, and the GFI indices all 
suggested a good fit to the data. The 1 values ranged from 0.67 to 0.96, and the s values 
ranged from 0.07 to 0.55 (see Table 16). %2 (127, N = 292) = 214.70, and the ratio of %2 to df 
was 1.69 (x2/df < 2). Both the RMSEA and standardized RMR were smaller than .050, with 
the RMSEA equaling .049, and standardized RMR equaling 0.043. GFI was 0.93, and the 
AGFI was 0.90. The correlation matrix of the latent variables was presented in Table 17. 
The final measurement models of the three proposed models were then used as baseline 
models for further structural equation modeling analyses to test the hypothesized causal 
relationships among the latent variables. 
Table 13 
Correlations among Latent Variables of Final Stress-Suppressing Measurement Model 
Latent variable 1 2 3 4 5 6 7 8 
1, PSR-T1 — 
2. FRD-T2 .31 — 
3. ACH-T2 .09" .20 — 
4, SEL-T2 .34 .26 ,29 — 
5, SEL-T3 .25 .21 .29 .78 — 
6. LON-T3 -.28 -.46 -.11* -.60 
OO 
— 
7. DEP-T3 -.22 -.21 -.28 -.55 -.81 -.81 — 
8. DEL-T3 -.13 o
 
to
 
-.10* -.19 -.15 ,02" ,19 _ 
Note. N = 292, 
*B>.05. 
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Table 14 
Standardized Factor Loadings and Measurement Errors of Final Counteractive Measurement 
Model 
Latent variable and indicator X e s ;,j 
FRD-T1 
1. Strength .88 .23 e i, ? = .08 
2. Warmth .96 .08 e i, 10 = -01a 
3. Help .89 .21 e 2, n = .03 
8 3, 12 = -04 
ACH-T1 
4. Father .69 .52 £ 4 , 5  = .10 
5. Mother .67 .56 
6. TC .88 .23 
SEL-Tl 
7. Self .70 .51 87, 1 3 =  -13 
8. Good .78 .40 s g, u= .01a 
9. Worth .80 .35 s 9, is = --03a 
PSR-T2 
10. Strength .90 .19 
11. Warmth .96 .09 
12. Help .88 .22 
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Table 14 
(Continued) 
Latent variable and indicator \ s e y 
SEL-T3 
13. Self .79 .37 
14. Good .84 .29 
15. Worth .92 .15 s 15, 17 = -.07 
LON-T3 
16. Lonely .85 .29 
17. Liked .78 .39 s 17, ig= .21 
18. Friend .77 .41 
DEP-T3 
19. Mood .70 .50 s 19,20= .11 
20. Future .78 .39 
21. Friend .87 .25 
DEL-T3 
22. Behavior-Use 1.00 .00 
Note. N = 292. Father = father's reports; Mother = mother's reports; TC = target child's 
reports; Behavior-Use = Delinquent behaviors and substance use; X = standardized factor 
loading; s = standardized measurement error; e ^ = standardized correlated measurement 
error. 
ap > .05. 
Table 15 
Correlations Among Latent Variables of Final Counteractive Measurement Model 
Latent variable 1 2 3 4 5 6 7 8 
1. FRD-T1 — 
2. ACH-T1 .24 
3. SEL-Tl .32 .41 • 
4. PSR-T2 .21 ,13" .37 
5. SEL-T3 .23 .24 .68 .32 — 
6. LON-T3 -.40 -.02" -.53 -.34 -.78 — 
7. DEP-T3 -.23 -.18 -.51 -.29 -.80 .81 — 
8. DEL-T3 -.10" -.14 -.12" -.09" -.15 .02" .19 — 
Note. N = 292, 
a£ > .05, 
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Table 16 
Standardized Factor Loadings and Measurement Errors of Final Buffering Measurement 
Model 
Latent variable and indicator X e § i,j 
FRD-T1 
1. Strength .88 .23 £ i, 7 = .08 
2. Warmth .96 .07 
3. Help .89 .21 
ACH-T1 
4. Father .69 .52 s 4,5 — .29 
5. Mother .67 .55 
6. TC .88 .23 
SEL-Tl 
7. Self .71 .50 87,10= .13 
8. Good .77 .41 e g, it = -01a 
9. Worth .81 .35 s 9, 12 = -.03a 
SEL-T3 
10. Self .79 .37 
11. Good .84 .30 
12. Worth .93 .14 
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Table 16 
(Continued) 
Latent variable and indicator X s £ i, j 
LON-T3 
13. Lonely .84 .29 
14. Liked .79 .38 e m, is = -20 
15. Friend .77 .41 
DEP-T3 
16. Mood .71 .50 £ is, 17= -10 
17. Future .78 .39 
18. Friend .86 .25 
DEL-T3 
19. Behavior-Use 1.00 .00 
Note. N = 292. Father = father's reports; Mother = mother's reports; TC = target child's 
reports; Behavior-Use = Delinquent behaviors and substance use; X = standardized factor 
loading; s = standardized measurement error; s i,j = standardized correlated measurement 
error. 
a£ > .05. 
Table 17 
Correlations Among Latent Variables of Final Buffering Measurement Model 
Latent variable 1 2 3 4 5 6 7 
1. FRD-T1 — 
2. ACH-T1 .24 — 
3. SEL-Tl .32 .41 — 
4. SEL-T3 .23 .25 .68 — 
5. LON-T3 -.39 -.03" -.53 -.79 
6. DEP-T3 -.22 -.19 -.51 
O
 
OO 
-.81 — 
7. DEL-T3 -.10" -.14 -.12" -.15 -.03" .19 — 
Note. N = 292, 
"e>.05. 
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Comparison of final buffering measurement models for two groups 
The buffering model hypothesizes that the relationships among friendship, academic 
achievement, and self-esteem at T1 and adolescent developmental problems at T3 are 
moderated by positive sibling relationship at T2. Thus, to test the possible buffering effects, 
the sample was subdivided into two groups by the degree of positive sibling relationship 
perceived by the target child at T2. Respondents who had scores equal or larger than the 
median of PSR-T2 fMdn = 87.00) were in the group with high degree of sibling relationship 
(HighSR, N = 187), and those who had scores lower than the median of PSR-T2 were in the 
group with low sibling relationship (LowSR, N = 186). Appendix C reports the correlations, 
means, and standard deviations of the 34 observed variables used in the final buffering 
measurement models for the two groups. 
Four hypotheses were considered hierarchically for testing the invariance of the 
measurement models across the two groups (Bollen, 1989). Model I was to test the 
hypothesis HFOMI that the form of the measurement model is the same for the two groups, with 
the same number of underlying factors and same patterns of fixed, free, and constrained 
elements in estimated parameters. Model II with the hypothesis tested the equality in 
factor loadings. Model IH tested the hypothesis HA,,©,-, whether the two groups had 
equivalent factor loadings and measurement errors. Model IV simultaneously tested the 
factor loadings, measurement errors, and the variances and co variances of the latent variables 
of the two groups for equivalence, as hypothesis êLvqe^. 
Table 18 reports a summary of the matrices compared for each model and the testing 
results for invariance across the two groups for the final buffering measurement model. The 
hypothesis HFORM showed an acceptable fit to the data (%2/df = 1.94 < 2; RMSEA = 0.071 < 
86 
Table 18 
Summary of Tests for Invariance of Final Buffering Measurement Model Across HighSR and 
LowSR Groups 
Model x? df A x2 A df GFI 
T- tr_ (!) = tJ (2) 1 nfhrm n.fnnm 493.81 254 — — 0.88 
n:HAy(1) = HAy(2) 500.26 264 6.45 10 0.87 
m: HAy(1) = HLV(2) 562.26 289 62.00*** 25 0.86 
H0e(1) = Hee(2) 
rV:HAy(I) = HAy(2) 621.20 317 58.94*** 28 0.87 
H0e(l) = Hee(2) 
1
,
 
II 5
 
Measurement error 
FRD-T1 Strength 500.55 265 0.29 1 0.87 
Warmth 500.62 266 0.36 2 0.87 
Help 501.42 267 1.16 3 0.87 
ACH-T1 Father 501.82 268 1.56 4 0.87 
Mother 503.50 269 3.24 5 0.87 
TC 507.22 270 6.96 6 0.87 
SEL-Tl Self 510.01 271 9.75 7 0.87 
Good 510.75 272 10.49 8 0.87 
Worth 511.75 273 11.49 9 0.87 
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Table 18 
(Continued) 
Model 
SEL-T3 Self 
Good 
Worth 
LON-T3 Lonely 
Liked 
Friend 
DEP-T3 Mood 
Future 
Negative 
Correlated measurement error 
Self-Tl / Self-T3 
Good-Tl / Good-T3 
Worth-Tl / Worth-T3 
Father / Mother (ACH-T1) 
Liked / Friend 
Mood / Future 
Strength (FRD-Tl) / Self-Tl 
X2 
514.07 
514.57 
521.12 
521.50 
526.98 
522.53 
524.11 
532.87 
525.86 
526.78 
527.50 
530.35 
531.51 
532.97 
df 
514.02 274 
275 
276 
277 
278 
279 
279 
280 
543.76 281 
281 
281 
282 
283 
284 
285 
286 
13.76 
13.81 
14.31 
20.86 
21.24 
26.72* 
22.27 
23.85 
32.61* 
25.60 
26.52 
27.24 
30.09 
31.25 
32.71 
A df GFI 
10 0.87 
11 0.87 
12 0.87 
13 
16 
43.50*** 17 
17 
17 
18 
19 
20 
21 
22 
0.87 
14 0.87 
15 0.87 
15 0.87 
0.87 
0.86 
0.87 
0.87 
0.87 
0.87 
0.87 
0.87 
0.87 
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Table 18 
(Continued) 
Models x2 df A x2 A df GFI 
Variance of latent variable 
FRD-T1 533.01 287 32.75 23 0.87 
ACH-T1 533.01 288 32.75 24 0.87 
SEL-T1 538.60 289 38.34* 25 0.87 
SEL-T3 533.12 289 32.86 25 0.87 
LON-T3 539.43 290 39.17* 26 0.87 
DEP-T3 540.88 290 40.62* 26 0.87 
DEL-T3 533.58 290 33.32 26 0.87 
Covariance of latent variable 
FRD-T1 / ACH-T1 534.40 291 34.14 27 0.87 
FRD-T1 / SEL-T1 536.85 292 36.59 28 0.87 
FRD-T1 / SEL-T3 536.93 293 36.67 29 0.87 
FRD-T1 /LON-T3 544.92 294 44.66* 30 0.86 
FRD-T1 /DEP-T3 540.95 294 40.69 30 0.87 
FRD-T1 /DEL-T3 540.95 295 40.69 31 0.87 
ACH-T1 / SEL-T1 541.59 296 41.33 32 0.87 
ACH-T1 / SEL-T3 543.82 297 43.56 33 0.86 
ACH -T1 / LON-T3 544.07 298 43.81 34 0.86 
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Table 18 
(Continued) 
Models x2 df AX2  A df GFI 
ACH -T1 / DEP-T3 544.28 299 44.02 35 0.86 
ACH -T1 / DEL-T3 544.31 300 44.05 36 0.86 
SEL-T1 / SEL-T3 546.22 301 45.96 37 0.86 
SEL-T1 / LON-T3 546.50 302 46.24 38 0.86 
SEL-T1 /DEP-T3 549.28 303 49.02 39 0.86 
SEL-T1 / DEL-T3 550.51 304 50.25 40 0.86 
SEL-T3 / LON-T3 556.11 305 55.85 41 0.86 
SEL-T3 / DEP-T3 556.18 306 55.92 42 0.86 
SEL-T3 / DEL-T3 557.37 307 57.11 43 0.86 
LON-T3 / DEP-T3 558.15 308 57.89 44 0.86 
LON-T3 / DEL-T3 559.17 309 58.91 45 0.86 
DEP-T3 / DEL-T3 559.29 310 59.03 46 0.86 
Note. Superscript numbers in parentheses represent the group number: Group 1 = HighSR; 
Group 2 = LowSR. GFI — Goodness-of-fit index; Father = father's reports; Mother = 
mother's reports; TC = target child's reports. 
*£ < .05. ***2 < .001. 
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0.08; standardized RMR = .057; GFI = 0.88), suggesting that the form of measurement 
model was the same for both HighSR and LowSR groups. A nonsignificant %2 difference (A 
X2(io) = 6.45) of Hfonn and KL\y indicated that the hypothesis of equivalence in factor loadings 
held. However, the %2 differences of Hax and Hak©e (A %2(25) = 62.00), and H/vyee and HAy©sxp 
(A %2(28) = 58.94) were both significant (j) < .001). Thus, the hypotheses of invariant 
measurement errors and variances and co variances of the latent variables were rejected. 
To determine which element in the matrices of 0E and Y contributed to the inequality, 
each element was independently tested and compared to Model Et. Parameters that were 
found to be equivalent across groups were cumulatively held invariant during testing (Byrne, 
1998). Two measurement errors (Friend of LON-T3 and Negative of DEP-T3), one 
correlated measurement error (SEL-T1/SEL-T3), three latent variable variances (SEL-Tl, 
LON-T3, and DEP-T3), and one latent variable covariance (FRD-T1 /LON-T3 ) were not 
equivalent for adolescents with high and low degree of positive sibling relationship (see 
Table 18). 
Stress-suppressing model testing 
The stress-suppressing model specifies that positive sibling relationship at T1 reduces 
the risk for poor adolescent self-esteem, higher degree of loneliness, greater depression, and 
more delinquency at T3 indirectly, by suppressing the negative impacts of poor friendship, 
poor academic achievement, and low self-esteem at T2 on adolescent adjustment at T3. In 
addition to its indirect impacts on adolescent adjustment at T3, positive sibling relationship at 
T1 was also hypothesized to reduce the risk for poor adolescent adjustment at T3 directly. 
Evaluating the stress-suppressing model by several GFI indices, it provided a reasonable fit 
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to the data—%% (173, N = 292) = 309.60, GFI = 0.91, AGFI = 0.88, X2/df= 1.79 (< 2), 
RMSEA = 0.052 (in the range of 0.050 to 0.080), standardized RMR = 0.042 (< 0.05). 
Results of the path coefficient estimation for all the hypothesized paths specified in 
the stress-suppressing model are presented in Figure 4. The values of standardized 
coefficients of paths from the target child's positive sibling relationship at T1 (PSR-T1) to 
the self-esteem of the target child at T3 (SEL-T3) (ys, i = -0.01), to the loneliness of the target 
child at T3 (LON-T3) (ye, i = 0.00), to the depression of the target child at T3 (DEP-T3) (y?. i 
= -0.02), and to the delinquency and substance use of the target child at T3 (DEL-T3) (yg, i = 
-0.08) were found not to be significant (see Figure 4). Consistently, the change in %2 (1.85 
with four degrees of freedom) obtained by constraining the four paths to equal zero was not 
significant. 
For the exogenous variable PSR-T1, it was positively related to the target child's 
friendship at T2 (FRD-T2) (yj, i = 0.31, g< .001) and to the self-esteem of the target child at 
T2 (SEL-T2) (y3, i = 0.34, g < .001), but not to the academic achievement of the target child 
at T2 (ACH-T2) (y2, i = 0.09, t = 1.40). For T2 constructs, FRD-T2 was negatively related to 
LON-T3 (05, l = -0.34, g < .001) and not to any other T3 constructs. ACH-T2 was also 
negatively related to only one T3 construct, DEP-T3 (p6,2 = -0.12, g < .05). For SEL-T2, it 
was significantly related to all the constructs regarding adolescent adjustment at T3. The 
standardized coefficients of the paths from SEL-T2 to SEL-T3 ((34,3), to LON-T3 ((3s, 3), to 
DEP-T3 (p6,3), and to DEL-T3 (£7,3) were equal to 0.77, -0.54, -0.50, -0.17, respectively (see 
Figure 4). 
PSR-Tl SEL-T3 
L0N-T3 
,34*** 
FRD-T2 
17** 
DEP-T3 
ACH-T2 50*£ 
34*** 
16** 
17* DEL-T3 SEL-T2 
Figure 4. Stress-suppressing Model with Estimated Standardized Path Coefficients, 
Note. N = 292. Solid lines indicate significant paths; broken lines indicate nonsignificant paths. 
*E< ,05. **E< .01. ***£ < ,001, 
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Table 19 reports the total, direct, and indirect effects of the predictor variables on the 
outcome variables for the stress-suppressing model. PSR-Tl had significant direct effects on 
FRD-T2 and SEL-T2, but not ACH-T2. FRD-T2 had significant direct effects only on LON-
T3. SEL-T2 had significant direct effects on each of the four T3 outcome variables. 
Significant effects of PSR-Tl on SEL-T3, LON-T3, DEP-T3, and DEL-T3 were indirect. 
Counteractive model testing 
The counteractive model hypothesizes that adolescent friendship, academic 
achievement, and self-esteem at T1 directly affect adolescent adjustment at T3. Positive 
sibling relationship at T2 was expected to offset the exacerbating effects of poor friendships, 
poor academic achievement, and lower self-esteem at T1 on adolescent developmental 
problems at T3. Moreover, poor friendships, poor academic achievement, and lower self-
esteem at T1 were hypothesized to mobilize higher level of positive sibling relationship at 
T2. Evaluating the counteractive model by several GFI indices, it provided a good fit to the 
data—x2 (173, N = 292) = 270.01, GFI = 0.92, AGFI = 0.89, %^/df= 1.56 (< 2), RMSEA = 
0.044 (< 0.050), standardized RMR = 0.045 (< 0.05). 
Results of the path coefficient estimation of all the hypothesized paths for the 
counteractive model are presented in Figure 5. First, only five of the twelve hypothesized 
paths relating constructs at T1 directly to constructs at T3 are significant. Across the four 
constructs of adolescent adjustment at T3, the target child's friendship at T1 (FRD-T1) was 
negatively related to loneliness of the target child at T3 (LON-T3) (73,1 = -0.27, g < .001), 
and not to any other constructs (see Figure 5). Academic achievement of the target child at 
T1 (ACH-T1) was also significantly related to only one T3 construct, LON-T3 (73,2= 0.27,_g 
< .001). Self-esteem of the target child at T1 (SEL-Tl) was significantly related to self-
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Table 19 
Standardized Total. Direct, and Indirect Effects of Predictor and Outcome Constructs on 
Outcome Constructs for Stress-suppressing Model 
Predictor Outcome Effect 
construct construct Total Direct Indirect 
PSR-Tl FRD-T2 0.31 (5.02) 0.31 (5.02) 0.00 
ACH-T2 0.09 (1.40) 0.09 (1.40) 0.00 
SEL-T2 0.34 (5.45) 0.34 (5.45) 0.00 
SEL-T3 0.25 (4.06) -0.02 0.27 (4.98) 
LON-T3 -0.28 (-4.19) 0.00 -0.28 (-5.73) 
DEP-T3 -0.20 (-3.27) 0.00 -0.20 (-4.37) 
DEL-T3 -0.13 (-2.14) -0.09 -0.04 (-2.14) 
FRD-T2 SEL-T3 0.00 (-0.07) 0.00 (-0.07) 0.00 
LON-T3 -0.34 (-5.57) -0.34 (-5.57) 0.00 
DEP-T3 -0.05 (-0.78) -0.05 (-0.78) 0.00 
DEL-T3 0.06 (0.56) 0.06 (0.56) 0.00 
ACH-T2 SEL-T3 0.07 (1.38) 0.07 (1.38) 0.00 
LON-T3 0.11 (1.92) 0.11 (1.92) 0.00 
DEP-T3 -0.12 (-1.97) -0.12 (-1.97) 0.00 
DEL-T3 -0.05 (-0.82) -0.05 (-0.82) 0.00 
SEL-T2 SEL-T3 0.07 (14.20) 0.07 (14.20) 0.00 
LON-T3 -0.54 (-8.30) -0.54 (-8.30) 0.00 
95 
Table 19 
(Continued) 
Predictor Outcome Effect 
construct construct Total Direct Indirect 
DEP-T3 -0.50 (-6.56) -0.50 (-6.56) 0.00 
DEL-T3 -0.17 (-2.37) -0.17 (-2.37) 0.00 
Note. Values enclosed in parentheses represent t values associated with the estimated effects. 
FRD-Tl SEL-T3 
24*** 
L0N-T3 
13* 
PSR-T2 ACH-Tl 
DEP-T3 
12* 
,36** 
DEL-T3 SEL-Tl 
Figure 5. Counteractive Model with Estimated Standardized Path Coefficients, 
Note. N = 292. Solid lines indicate significant paths; broken lines indicate nonsignificant paths, 
*G < ,05. **£ < ,01. ***JD < .001. 
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esteem of the target child at T3 (SEL-T3), LON-T3, and depression of the target child at T3 
(DEP-T3), but not to delinquency and substance use of the target child at T3 (DEL-T3). The 
standardized path coefficients for SEL-Tl to SEL-T3 (y2,3), SEL-Tl to LON-T3 (73,3), and 
SEL-Tl to DEP-T3 (74,3) were equal to 0.67, -0.51, and -0.47, respectively, and all at 0.001 
significant level. 
Second, for the three T1 constructs, only SEL-Tl significantly and positively related 
to the target child's positive sibling relationship at T2 (PSR-T2) (71,3 = 0.36, g < .001), and 
no significant standardized path coefficients of FRD-Tl to PSR-T2 (yi, t =0.11) and ACH-
Tl to PSR-T2 (yi, 2 = -0.05) were found. Moreover, PSR-T2 was negatively related to only 
one of the four T3 constructs, LON-T3 (£3,1 = -0.13, g < .05) (see Figure 5). 
Consistent evidence was reported in Table 20 in which the total, direct, and indirect 
effects of the predictor variables on the outcome variables for the counteractive model were 
presented. Significant total effects of FRD-Tl on LON-T3 (-0.29, g < .001) and of ACH-Tl 
on LON-T3 (0.28, g < .001) were mainly direct effects, equaling to -0.28 and 0.27, 
respectively. For SEL-Tl, its significant effects on SEL-T3 (0.69, g < .001) and DEP-T3 (-
0.50, g < .001) were also mainly direct effects, equaling to 0.66 and -0.46, respectively. 
SEL-Tl had both significant direct (-0.55, g < .001) and indirect (-0.05, g < .05) effects on 
LON-T3. PSR-T2 had significant direct effects only on one of the four T3 constructs, LON-
T3 (-0.13, g < .05). Significant effects of SEL-Tl on PSR-T2 and PSR-T2 on LON-T3 
indicated that the significant indirect effects of SEL-Tl on LON-T3 were executed through 
PSR-T2. DEL-T3 was not significantly related to any of the constructs at T1 and T2. 
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Table 20 
Standardized Total. Direct, and Indirect Effects of Predictor and Outcome Constructs on 
Outcome Constructs for Counteractive Model 
Predictor Outcome Effect 
construct construct Total Direct Indirect 
FRD-Tl PSR-T2 0.11 (1.72) 0.11 (1.72) 0.00 
SEL-T3 0.02 (0.41) 0.01 0.01 (1.04) 
LON-T3 -0.29 (-4.52) -0.28 -0.01 (-1.31) 
DEP-T3 -0.08 (-1.17) -0.07 -0.01 (-1.14) 
DEL-T3 -0.05 (-0.81) -0.04 -0.01 (-0.74) 
ACH-Tl PSR-T2 -0.05 (-0.65) -0.05 (-0.65) 0.00 
SEL-T3 -0.05 (-0.74) -0.05 0.00 (-0.60) 
LON-T3 0.28 (3.76) 0.27 0.01 (0.64) 
DEP-T3 0.04 (0.57) 0.04 0.00 (0.61) 
DEL-T3 -0.10 (-1.40) -0.10 0.00 (0.50) 
SEL-Tl PSR-T2 0.36 (4.70) 0.36 (4.70) 0.00 
SEL-T3 0.69 (10.08) 0.66 0.03 (0.03) 
LON-T3 -0.55 (-6.99) -0.50 -0.05 (-1.97) 
DEP-T3 -0.50 (-5.98) -0.46 -0.04 (-1.52) 
DEL-T3 -0.07 (-0.86) -0.05 -0.02 (-0.81) 
PSR-T2 SEL-T3 0.08 (1.34) 0.08 (1.34) 0.00 
LON-T3 -0.13 (-2.04) -0.13 (-2.04) 0.00 
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Table 20 
(Continued) 
Predictor Outcome Effect 
construct construct Total Direct Indirect 
DEP-T3 -0.10 (-1.55) -0.10 (-1.55) 0.00 
DEL-T3 -0.05 (-0.82) -0.05 (-0.82) 0.00 
Note. Values enclosed in parentheses represent t values associated with the estimated effects. 
Buffering model testing 
The buffering model hypothesizes that adolescent friendship, academic achievement, 
and self-esteem at T1 directly affect adolescent adjustment at T3, and the relationships were 
moderated by adolescent positive sibling relationship at T2. Adolescents who have poor 
friendships, poor academic achievement, and/or lower self-esteem at T1 but have positive 
sibling relationship at T2 should have fewer developmental problems at T3 than those who 
face the same risk factors but do not have positive sibling relationship. Positive sibling 
relationship at T2 is supposed to have no significant influences for adolescents who are not 
under the stress of poor friendships, poor academic achievement, and/or lower self-esteem at 
Tl .  
Two buffering submodels holding two different hypotheses were examined to 
investigate whether the relationships among the constructs vary by the different level of 
positive sibling relationship adolescent perceived. Model I held the Hf0rm hypothesis, 
assuming the models for the two groups have the same form. Model II constrains the 
elements in B to be the same to test the hypothesis Hb of equality in path coefficients across 
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the two groups, HighSR and LowSR (Bollen, 1989). Results of SEM analyses indicated that 
Model I provided an acceptable fit to the data — x2 (299, N = 292) = 546.10, GFI = 0.86, 
%2/df = 1.83 (< 2), RMSEA = 0.067 (within the range of0.050 to 0.08). Only one GFI index, 
standardized RMR (0.063) was larger than the desired value 0.05. Evaluated by the same GFI 
indices, Model H also provided an acceptable fit to the data—x2 (311, N = 292) = 563.39, 
GFI = 0.86, %2/df= 1.81 (< 2), RMSEA = 0.066 (within the range of 0.050 to 0.08), and the 
standardized RMR (0.084) was larger than the reasonable value 0.05. 
A nonsignificant % difference (A X(u) = 17.29) between Model I and Model II 
indicated that the hypothesis assuming elements in B were equivalent across the two groups 
could not be rejected. The path coefficients of T1 constructs to T3 constructs were assumed 
invariant across the two submodels. Therefore, no comparison in path coefficients between 
the two submodels was made, and the standardized path coefficients reported represented the 
relationships among the constructs. 
The standardized path coefficients from FRD-Tl, ACH-Tl, and SEL-Tl to the four 
T3 adolescent developmental outcome constructs are presented in Table 21. Since no indirect 
paths were specified in the buffering model, all the path coefficients were identical to the 
total, as well as direct, effects. Only five of the total twelve paths were significant. Both 
FRD-Tl and ACH-Tl had significant direct effects on LON-T3, with Ps, i and Ps,2 equal to 
-0.27 (g < .001) and 0.28 (g < .001), respectively. There were no significant effects of FRD-
Tl and ACH-Tl on any other T3 constructs. SEL-Tl had significant direct effects on SEL­
LS (p4,3 = 0.67, g < .001), LON-T3 (p5,3 = -0.52, g < .001), and DEP-T3 (p6,3 = -0.42, g < 
.001). DEL-T3 was not significantly related to any of the T1 constructs. 
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Table 21 
Standardized Path Coefficients for Buffering Model 
Predictor construct Outcome construct â 
FRD-Tl SEL-T3 0.01 
LON-T3 -0.27*** 
DEP-T3 -0.07 
DEL-T3 -0.05 
ACH-Tl SEL-T3 -0.04 
LON-T3 0.28*** 
DEP-T3 0.02 
DEL-T3 -0.11 
SEL-Tl SEL-T3 0.67*** 
LON-T3 -0.52*** 
DEP-T3 -0.42*** 
DEL-T3 -0.06 
Note. Standardized path coefficients were identical to the total, as well as to the direct, 
effects. {3 = standardized path coefficient. 
*g < .05. **g < .01. ***£ < .001. 
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CHAPTER 5. DISCUSSION 
Validity of Reports from Multiple Informants 
Significant correlations were found among siblings' and target children's reports for 
perceived positive sibling relationships (r ranged from 0.15 to 0.50) and target child's 
loneliness (r ranged from 0.20 to 0.41) across Tl, T2, and T3. The small to medium 
correlations are consistent with the results reported in previous studies that there is 
considerable stability (Dunn, 1996; Dunn, Slomkowski, & Beardsall, 1994) and a modest 
discrepancy (Buhrmester, 1992; Buhrmester & Furman, 1990; Dunn, 1992) in perceptions 
held by the child and his or her sibling. 
Though siblings' reports significantly correlated with target children's reports, 
siblings' reports were not included as one indicator for representing the latent variables in the 
present study because the correlations among siblings' and fathers' and mothers' reports for 
the majority of variables were low and non-significant. Thus, only fathers', mothers', and 
target children's reports were used for initial measurement model analyses. 
The differences in the magnitude of correlations among siblings' and parental reports 
and target children's reports may suggest that parents and siblings hold different perceptions 
for one same construct in the present study. Parents and siblings probably obtain the relevant 
information about how target children are doing from different perspectives. They may also 
hold different criteria for evaluating target children's performance. Thus, their reports were 
individually correlated to target children's reports at certain level, but not significantly 
correlated to each other. How systematically different parental and sibling perceptions are for 
the target children's performance could be an interesting area for more explorations in the 
future studies. 
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Compared with the target children's reports, fathers' and mothers' reports had much 
lower factor loadings on target children's self-esteem, loneliness, and depression across the 
models (see Table 2, Table 3, Table 5, Table 6, Table 8, and Table 9). Moreover, the 
correlated measurement errors among fathers' reports were all significant and higher than the 
correlated measurement errors among target children's reports for target children's self-
esteem and loneliness across the models (see Table 4 and Table 7). The correlated 
measurement errors among mothers' reports were also found to be significant and higher 
than the correlated measurement errors among target children's reports for target children's 
self-esteem and loneliness across the models (see Table 4 and Table 7). 
These results may indicate that one possible reason for the highly correlated 
measurement errors, besides that indicators might correlate over time and /or come from the 
same source, is that there is bias in responses made by respondents when answering 
questions (Bollen, 1989, p. 232). What parents reported for the target children's self-esteem 
and loneliness may be not adequately distinctive from one another and thus resulted in these 
highly correlated measurement errors. Parents may be not good at knowing the feelings and 
emotions and subjective self-evaluations of the target children, compared with overt and 
easily observable behaviors. Therefore, when they were asked to evaluate the target 
children's self-esteem and loneliness, they may simply make their responses based on one 
general image they have of their children. 
Moreover, comparing fathers' to mothers' reports, lower factor loadings and higher 
correlated measurement errors across constructs suggested that fathers' understanding of 
their target children's inner feelings is poorer than mothers' understanding. 
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Because of the low validity of fathers' and mothers' reports representing the target 
children's self-esteem, loneliness, and depression, only target children's reports were used to 
derive indicators to represent constructs (except the construct of target child's academic 
achievement) for testing final measurement models and SEM models with causal paths. 
Validity of Constructs 
Depression at T3 
Results of the initial measurement model testing showed that indicators derived from 
fathers', mothers', and target children's reports for manifesting adolescent depression at T3 
did not adequately represent the construct. The factor loadings of fathers' reports on 
depression at T3 were extremely low, ranging from 0.19 to 0.21. After removing fathers' 
reports from being an indicator of depression at T3, the construct was still not adequately 
represented since the factor loadings of mothers' reports on depression were also very low, 
ranging from 0.24 to 0.37. The factor loadings of target child's reports on depression slightly 
decreased along with the removal of fathers' reports, though still remaining larger than 0.45. 
Moreover, correlations over -1.00 were found for adolescent depression at T3 and adolescent 
self-esteem at T2 and T3 across models. Therefore, the construct adolescent depression at T3 
had poor validity. 
The low factor loadings of fathers' and mothers' reports of target child's depression 
indicated that what parents reported was not relevant to target child's depression. It may due 
to the fact that the questionnaires used by parents and the target children were different. 
Since parental reports of target child's depression derived from responses to questions 
regarding target child's problem behaviors that were categorized into "Depressed" or 
"Depressed Withdrawal," not derived from responses to statements having clearer 
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descriptions of children's internal feelings and emotions, they may not adequately reflect the 
actual degree of target child's depression. 
It is also possible that parents were simply less knowledgeable about their adolescent 
children's inner feelings. Thus, even though the information collected from parents on target 
child's problem behaviors were related to depression, it still failed to adequately represent 
target child's depression. Moreover, comparing the factor loadings of parental reports of 
target child's depression at T3, fathers' reports had much lower factor loadings than mothers' 
reports, suggesting that fathers' reports were less able to reflect children's problem behaviors 
that were depression related than mothers' reports. It is consistent with the findings discussed 
previously, comparing fathers' and mothers' reports of target child's self-esteem and 
loneliness. Therefore, parents, especially fathers, seem to be not very good at knowing the 
internal feelings and emotions of their adolescent children in the present study. 
Delinquency and substance uses at T3 
The two indicators, delinquent behaviors and substance use, used in the initial 
measurement model testing and modifications failed to adequately represent the construct 
delinquency and substance use at T3. It may due to the fact that the distributions of 
delinquent behaviors and substance use were skewed and not normal. About 45.7% and 
52.9% of adolescents reported zero incidents (responses ranged from 0 to 8) for 14 items of 
delinquent behaviors and 6 items of substance use, respectively. Therefore, the two indicators 
were combined into one to increase its variability. 
However, results of SEM analyses showed that this construct, adolescent delinquency 
and substance use at T3, was not significantly related to the other constructs. One exception 
was its linkage to adolescent self-esteem at T2, but its significant level was at .05, not smaller 
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than .001. Thus, the validity of the construct was probably still low for SEM analyses, though 
the variability of the construct was increased (with 32.1% of adolescents reporting zero 
incidents, responses ranging from 0 to 14) after combining the two indicators to one 
indicator. The skewness of the distributions of adolescent delinquency and substance use 
may originate from the characteristics of the sample used in the present study. 
By using only target children's reports to manifest the constructs, the validity of 
adolescent self-esteem, loneliness, and depression was improved. Indicators had higher factor 
loadings for their designated constructs and lower measurement errors in the final 
measurement models than in the initial measurement models (see Table 12, Table 14, and 
Table 16). The correlations among constructs were also improved. No larger-than-one 
correlations were found and these constructs well correlated with other constructs (see Table 
13, Table 15, and Table 17). 
Model Evaluations 
Findings from the present study indicated that the stress-suppressing model and the 
counteractive model each provided a reasonable good fit to the data. However, the buffering 
model that hypothesizes buffering effects of adolescent positive sibling relationships at T2 on 
adolescent adjustment at T3 for adolescents who are at risk was not supported by the results 
presented in this study. The relationships among adolescent friendships, academic 
achievement, and self-esteem at T1 and adolescent adjustment at T3 did not vary by the level 
of positive sibling relationships adolescents had at T2. 
Stress-suppressing model 
All the paths linking adolescent positive sibling relationships at T1 directly to 
adolescent adjustment at T3 were found to be not significant in this model; thus, the 
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hypothesis stating that adolescent positive sibling relationships at T1 directly influence 
adolescent adjustment at T3 is not supported. However, adolescent positive sibling 
relationships at T1 still had significant effects on adolescent adjustment at T3, by influencing 
adolescent adjustment at T3 indirectly through adolescent friendships and adolescent self-
esteem at T2. 
Higher level of adolescent positive sibling relationships at T1 significantly predicted 
better relationships adolescent had with their best friends at T2 which, in turn, significantly 
predict less adolescent loneliness at T3. These findings in the present study are consistent 
with the significant positive relationships that previous studies reported between positive 
sibling relationships and good friendships in early adolescence (McCoy, Brody, & Stoneman, 
1994), and good friendships and better adolescent developmental outcomes (Bukowski, 
Newcomb, & Hartup, 1996; Hartup, 1993, 1996; Laursen, 1993; Savin-Williams & Bemdt, 
1990). The present study further provides empirical evidence to verify the indirect effects of 
positive sibling relationships at T1 on adolescent development at T3, through friendships 
with their best friend at T2 across early and middle adolescence. 
Higher level of adolescent positive sibling relationships at T1 also significantly 
predicted higher adolescent self-esteem at T2, and higher self-esteem at T2 significantly 
predicted higher self-esteem, less loneliness, less depression, and less delinquency and 
substance use at T3 for adolescents. The strong linkage of adolescent self-esteem to 
adolescent adjustment (Harter, 1990, 1999; King, Naylor, Segal, Evans, & Shain, 1993; 
Palmer & Liddle, 1996; Rosenberg, Schooler, & Schoenbach, 1989; Stacy, Newcomb, & 
Bentler, 1992; Zimmerman, Copeland, Shope, & Dielman, 1997) was confirmed again in the 
present study. A significant positive relationship between adolescent sibling relationship 
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quality and adolescent self-esteem also offers supportive evidence for Amato's (1989) 
research results. Consistent with the perspective of symbolic interaction theory, adolescents 
who have positive relationships with their siblings are more likely to build up more favorable 
and positive images and feelings about themselves through positive sibling interactions and 
thus develop higher degrees of self-esteem. In the present study there are indirect effects of 
positive sibling relationships at T1 on adolescent development at T3 across early and middle 
adolescence, through their effects on adolescent self-esteem at T2. 
No evidence was found to support the hypothesis that positive sibling relationships 
can enhance adolescent academic achievement. Adolescent academic achievement at T2 was 
negatively related to adolescent depression at T3 (j> < .05), indicating that adolescents who 
did better on school work are more likely to experience lower level of depression. This 
association of adolescent academic achievement and depression is consistent with Hinshaw's 
(1992) denotation that poor academic achievement tends to cause frustration in adolescents. 
However, its underlying mechanism needs further research to replicate and clarify. 
Counteractive model 
Both adolescent friendships and academic achievement at T1 had significant direct 
effects on adolescent loneliness at T3, and not on other T3 adolescent adjustment constructs. 
Adolescents who had better relationships with their best friends were less lonely. This 
finding is in support of the importance of friendship quality for adolescents documented in 
previous studies (Lempers & Clark-Lempers, 1992; Stocker, 1994) that having high quality 
relationships with best friends serve as the resource in the form of companionship and 
emotional support for adolescents to reduce the risk of feeling high level of loneliness. 
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Adolescents who had better school grades at T1 were found to be more likely to feel 
higher level of loneliness at T3. One possible explanation for the significant negative 
association between adolescent academic achievement and loneliness may be that 
adolescents need to spend more time in activities related to school works and less time in 
socializing or hanging out with their friends. Thus, adolescents who have better academic 
performance tend to feel higher level of loneliness. Another alternative explanation may be 
that adolescents who get good grades are more likely to be classified into the category of 
"nerd," "smarty," or "brainy," which are stereotypes for persons who are not cool, not 
interesting, and boring. Therefore, it is not easy for them to have a lot of friends or feel very 
popular at school. 
Adolescent self-esteem at T1 had significant direct effects on adolescent adjustment 
at T3. Adolescent who had higher self-esteem at T1 still maintained their higher level of self-
esteem at T3, and had lower level of loneliness and depression at T3. Moreover, adolescent 
self-esteem at T1 had significant indirect effects on adolescent loneliness at T3 through 
positive sibling relationships at T2. Adolescents with higher self-esteem at T1 had higher 
level of positive sibling relationships at T2, which in turn predicted lower level of loneliness 
at T3. 
In addition to supporting the impact of self-esteem on adolescent adjustment reported 
by previous studies (Harter, 1990, 1999; King, Naylor, Segal, Evans, & Shain, 1993), these 
findings further specify the linkage between self-esteem and positive sibling relationships for 
adolescents. Adolescents with higher self-esteem are more likely to receive more favorable 
reflected appraisals and social comparisons, more self-confidence, and more satisfying 
experiences from their previous social interactions; thus, they are able to develop better 
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relationships with their siblings more easily and successfully. Therefore, consistent with the 
findings of previous studies, the present study showed that adolescent self-esteem at T1 
influenced adolescent development at T3 directly, and indirectly through its effects on 
positive sibling relationships at T2, across early and middle adolescence. 
No significant relationship was found between adolescent friendships at T1 and 
positive sibling relationships at T2. No significant relationship was found between adolescent 
academic achievement at T1 and positive sibling relationships at T2, either. The 
nonsignificant association between adolescent friendships and positive sibling relationships 
indicated that adolescents who had good relationships with their best friends at T1 did not 
necessarily have good relationships with their siblings at T2. 
Buffering model 
Since the relationships among the constructs were not significantly different by level 
of adolescent positive sibling relationships, no buffering effects were found in the present 
study. Both adolescent friendships and academic achievement at T1 had significant direct 
effects on adolescent loneliness at T3. Adolescent self-esteem at T1 had significant direct 
effects on adolescent self-esteem, loneliness, and depression at T3. Consistent with the 
findings reported for the stress-suppressing and counteractive models, adolescents who had 
good relationships with their best friends and/or had higher self-esteem had less adjustment 
problems. Adolescent with greater academic achievement experienced higher level of 
loneliness. 
Comparisons across models 
Looking at the constructs across tested models, significant direct effects (g < .001) of 
positive sibling relationships on adolescent later adjustment were not found in the present 
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study. Only indirect effects of positive sibling relationships on adolescent self-esteem, 
loneliness, depression, and delinquency and substance use through friendship quality and 
self-esteem were found in the present study. These findings offer empirical evidence for the 
possible mechanisms underlying the positive relationships between early adolescent sibling 
relationship quality and later adolescent adjustment documented in previous studies (Amato, 
1989; Bank, Patterson, & Reid, 1996; Dunn, Slomkowski, Beardsall, & Rende, 1994; East & 
Rook, 1992; Hall, Henggeler, Ferreira, & East, 1992; Slomkowski, Cohen, & Brook, 1997). 
Adolescents who have positive relationships with their siblings are more likely to 
build up better social skills and receive emotional support, both are conducive to develop a 
quality friendship and enhance self-esteem, from experiences of positive social interactions 
with their siblings. In turn, quality friendships and higher self-esteem further predict lower 
level of loneliness, depression, and delinquency and substance uses for adolescents. 
Therefore, it suggests that the impacts of sibling relationship quality on adolescent 
development are less direct and probably more delicate. However, the importance of positive 
sibling relationships for adolescent development would not be weakened by their indirect 
effects and should not be overlooked. 
Adolescent self-esteem was the one factor that had the strongest effects on adolescent 
later developmental outcomes in the present study. It is consistent with the predictability of 
early high self-esteem to later healthier developmental outcomes for adolescents reported by 
Zimmerman, Copeland, Shope, and Dielman's (1997) study. Moreover, converging findings 
of the stress-suppressing model and the counteractive model in the present study indicate a 
bidirectional relationship between adolescent self-esteem and positive sibling relationship. It 
suggested that a warm and nurturant sibling relationship helps adolescents to enhance their 
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self-esteem, and a healthy self-esteem, in turn, is able to equip adolescents to develop more 
satisfying social relationships with their siblings over time. 
Findings of the stress-suppressing model testing showed that having positive sibling 
relationships was predictive of having good friendships for adolescents, but having good 
friendships was not found to be predictive of positive sibling relationships in the 
counteractive model testing. These findings suggested that the quality of sibling relationships 
is more conducive to the quality of friendships for adolescents and not the other way around. 
Thus, it supports the postulation that adolescents tend to generalize their experiences of 
social interactions obtained in the family to the other social environments outside the family 
(Brody, 1998; Dunn, 1992, 1993; McCoy, Brody, & Stoneman, 1994; Shantz & Hartup, 
1992). This emphasizes the possible long-term effects of sibling relationship quality 
adolescents developed earlier in the family on their later social relationship quality with other 
persons. 
No significant relationships were found between adolescent academic achievement 
and their positive sibling relationships in the present study, and the improvement in academic 
achievement for adolescents reported by Smith (1990, 1993) was not replicated in the present 
study. Though the affection level of sibling relationships was considered as one potential 
factor to influence the associations of academic achievement and sibling relationships in the 
present study, the amount of time spent on sibling teaching that Smith's (1990, 1993) studies 
used was not. It is possible that sibling relationship quality would make a difference in 
adolescent academic achievement when adolescents engage in certain level of sibling 
interactions that are intentionally related to academic achievement. 
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Since previous studies reported that younger siblings are more likely to be influenced 
by, than to influence, their older siblings (Azmitia & Hesser, 1993; Furman & Buhrmester, 
1985a; Parke & Buriel, 1999; RufiBnan, Pemer, Naito, Parkin, & Clements, 1998; Tucker, 
UpdegrafF, McHale, & Crouter, 1999), the relationships between adolescent sibling 
relationship quality and adolescent academic achievement may vary by the constellation 
variable, birth order. 
It makes sense that older siblings with greater maturity and experiences in cognitive 
development are more likely to provide effective assistance to the academic activities of their 
younger siblings, than younger siblings to their old siblings. It is also possible that siblings 
having close and warm relationships are more likely to engage into positive social 
interactions and are more willing to help each other, which, in turn, would contribute to 
greater opportunities of involvement into activities that are related to school performance. 
Whether or not adolescents who have more positive sibling relationships with their older 
siblings actually receive more assistance from their older siblings to enhance their academic 
achievement needs to be researched more. 
One of the limitations of the study is that the sibling participated in the study may be 
not the sibling that the target child feels as the most salient one or the one he or she feels 
closest to. Thus, the effects of positive sibling relationships could be underestimated, because 
the more the target children view the siblings as the significant others, the more significant 
the effects the siblings might have on the target children. For future research, investigating 
more than one pair of sibling dyad and make comparisons will be able to single out the 
differences in sibling relationships with different levels of closeness. 
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The homogeneity of the sample in the study decreases the probability of generalizing 
the results to a population with different demographic characteristics. Since the responsibility 
and salience of the sibling may vary by the family structure, the family economic status, the 
cultural values, and characteristics of family members, the effects of positive sibling 
relationships may differ much in their magnitudes. 
For example, siblings may need to play the role of caretakers more often in single-
parent families, in families with low social statuses, or in families having disabled children. 
For some oriental cultures, siblings have been emphasized as the closest people one has in 
the world, only next to one's parents. Thus, the privileges and obligations siblings have 
would influence the magnitudes of their impacts on adolescents. For example, sibling 
cooperation was found to make a unique and important contribution to academic 
achievement of Vietnamese American adolescents (Bankston, 1998). Vietnamese American 
adolescents who received more help from their siblings did better in school than those who 
received less help. The greater the amount of help that Vietnamese American adolescents 
reported giving to their siblings, the better the average grades of those adolescents. The major 
determinants of cooperation on schoolwork among Vietnamese siblings are the close bonds 
of family members to the ethnic network, rather than just related to individual family 
characteristics. Therefore, further research is suggested to include families with different 
structures and different ethnic cultural backgrounds to extend our understandings of the 
effects of positive sibling relationships on adolescent development. 
The importance of developing a positive sibling relationship early in adolescent lives 
is pointed out by the results of the present study, especially the link between a quality sibling 
relationship and a quality friendship, as well as the bidirectional relationships between 
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sibling relationships and adolescent self-esteem. Therefore, parents, adolescents, siblings, 
teachers, social workers, policy makers, and social scientists should be aware of the 
influences of sibling relationship quality on adolescent development that were found in the 
present study. 
For the goals of preventing adolescent adjustment problems, efforts should be 
devoted to developing different kinds of programs or projects for parents, siblings, and 
teachers to learn how to help children, young or old, develop and maintain positive 
relationships with their siblings early before adolescence. For example, issues such as ways 
to deal with sibling conflicts, effective ways of communication with siblings, ways of dealing 
with individual differences among siblings, and possible effects of vicarious learning and 
reinforcement from siblings' behaviors, are worthy to be covered. Through discussions and 
information exchanges among program participants, more practical and effective applications 
of research results can be expected. For the goals of lessening existing adolescent adjustment 
problems, efforts should be devoted to find ways to incorporate siblings' positive effects on 
adolescent developmental outcomes into programs or projects designed for adolescents at 
risk. Adolescent relationships with their siblings, if negative, should be reevaluated and 
encouraged to explore ways of redirecting or restarting the sibling relationship quality. 
Further research is encouraged to continue to investigate the effects of adolescent 
sibling relationships on adolescent development, especially in late adolescence, which was 
not addressed in the present study. Since late adolescence is the transition point for 
adolescents to step into their adulthood, a warm and supportive relationship with their 
siblings would serve as one essential resource that adolescents probably feel more 
comfortable to seek help from, other than parents and friends. 
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APPENDIX A MEANS, STANDARD DEVIATIONS, AND ZERO-ORDER 
CORRELATIONS AMONG ALL THE INDICATORS CONTAINING RESPONSES 
FROM MULTIPLE INFORMANTS 
1  2  3  4  5  6  7  8  9  1 0  1 1  
PSR-Tl 
1, Strength 
2, Warmth 
3, Help 
,86*** 
78*** 82*** 
FRD-T1 
4. Strength 
5. Warmth 
6. Help 
.20*** 
29*** 
19*** 
2i*** 
36*** 
26*** 
.22*** 
37*** 
41*** 
84*** 
78*** ,86*** 
ACH-Tl 
7. Father 
8. Mother 
9. TC 
.10 
,14* 
,17** 
.06 
.10 
.14* 
.00 
.03 
.05 
.13* 
.13* 
,20*** 
.13* 
.15* 
23*** 
.02 
.06 
.12 
76*** 
6i*** 60*** 
SEL-T1 
10, Father 
11, Mother 
12, TC 
16** 
,13* 
41 *** 
.13* 
.12* 
34*** 
.11 
.07 
29*** 
.17** 
26*** 
30*** 
.11 
22*** 
29*** 
.10 
.18** 
22*** 
29*** 
30*** 
23*** 
2i*** 
28*** 
26*** 
.18** 
,33*** 
32*** 
39*** 
,31*** .38*** 
PSR-T2 
13, Strength 
14, Warmth 
15, Help 
65*** 
57*** 
,58*** 
58*** 
65* * * 
62*** 
52*** 
57*** 
.68*** 
.14* 
.15* 
.15* 
19*** 
25*** 
22*** 
.17** 
2i*** 
54*** 
.16* 
.10 
.03 
.12* 
.08 
.05 
.13* 
.14* 
.07 
23*** 
19*** 
20*** 
,20*** 
,15* 
.12* 
Note. N = 285, Father = Father's reports; Mother = Mother's reports; TC = Target child's reports; Behavior = Delinquent 
behaviors; Use = Substance use; M = mean; SD = standard deviation, 
*g < .05, **g < ,01, ***g < ,001, 
1  2 3 4 5 6 7 8 9  1 0  1 1  
FRD-T2 
16. Strength 
17. Warmth 
18. Help 
25*** 
,26*** 
19*** 
23*** 
29*** 
23*** 
,30*** 
.36*** 
,36*** 
55*** 
.57*** 
46*** 
54*** 
,68*** 
54^ ^  * 
,62*** 
,58*** 
.01 
.13* 
-.05 
.04 
,16** 
,03 
.07 
19** 
.04 
.18** 
.16** 
,16** 
22*** 
19*** 
.19** 
ACH-T2 
19. Father 
20. Mother 
21. TC 
.10 
.11 
.10 
.07 
.05 
.08 
.05 
.01 
.03 
.11 
,12* 
2i*** 
.12* 
.13* 
2i*** 
.06 
.07 
.15* 
77*** 
.68*** 
.60*** 
69*** 
81*** 
.63*** 
.56*** 
55*** 
67*** 
30*** 
,18** 
2i*** 
25*** 
30*** 
31*** 
SEL-T2 
22. Father 
23. Mother 
24. TC 
.12 
,20*** 
.36*** 
,08 
.11 
27*** 
.11 
.10 
,26*** 
2i*** 
19*** 
22*** 
,16** 
.15* 
.22*** 
,16** 
.11 
.18** 
.28*** 
29*** 
2i*** 
22*** 
,28*** 
.14* 
24*** 
29*** 
19*** 
73*** 
32*** 
30*** 
39*** 
70*** 
31*** 
SEL-T3 
25. Father 
26. Mother 
27. TC 
,18** 
.14* 
27*** 
.13* 
.06 
22*** 
.11 
.07 
.18** 
.18** 
19*** 
.22*** 
.14* 
.12* 
.20*** 
.12 
.13* 
.17** 
31 *** 
.26*** 
21*** 
23*** 
22*** 
.14* 
24*** 
23*** 
.17** 
69*** 
32*** 
23*** 
40*** 
,66*** 
31*** 
LON-T3 
28, Father 
29, Mother 
30, TC 
-.16** 
-.06 
-.28*** 
-.11 
-.04 
-.22*** 
-.16** 
-.08 
_27*** 
-.20*** 
_ 3]*** 
-.38*** 
-.17** 
_ 23*** 
- 35*** 
-.17** 
_23*** 
_ 33*** 
_ 18** 
-.12* 
-.06 
-.10 
-.10 
-.01 
-.16** 
-.14* 
-.01 
_ 57*** 
_ 26*** 
- 22*** 
-.30*** 
_ 45*** 
.23*** 
DEP-T3 
31, Father 
32, Mother 
33, TC 
.03 
-.14* 
_ 25*** 
.04 
-.10 
-.17** 
.00 
-.11 
_ 20*** 
-.02 
-.12* 
- 22*** 
.03 
-.08 
-,19** 
-.04 
-.09 
-20*** 
-.02 
-.03 
- 22*** 
.05 
.03 
-.14* 
-.08 
-.08 
-.12 
_ 29*** 
.,20*** 
_ 25*** 
-.17** 
_ 41*** 
-23*** 
1  2  3  4  5  6  7  8  9  1 0  1 1  
DEL-T3 
34. Behavior -.15* -.09 -, 11 
35. Use -.15* -.08 -.07 
.12 -.19** -.09 
.04 .03 .05 
-.14* -.10 -.09 -.05 -.07 
-.16** -.13* -.07 -.05 -.05 
PSR-Tl 
1. Strength 
2. Warmth 
3. Help 
FRD-T1 
4. Strength 
5. Warmth 
6. Help 
ACH-Tl 
7. Father 
8. Mother 
9. TC 
SEL-T1 
10. Father 
11. Mother 
12. TC 
PSR-T2 
13. Strength 
14. Warmth 
15. Help 
FRD-T2 
16. Strength 
17. Warmth 
18. Help 
1 2  1 3  1 4  1 5  1 6  
.36*** 
32*** 
24*** 
24*** 
2i***  
.14* 
86*** 
79*** 
28*** 
28*** 
2 i * * *  
84*** 
26*** 
37*** 
27*** 
30*** 
37*** 
42*** 
8 i***  
79*** 
1 2  1 3  1 4  1 5  1 6  
ACH-T2 
19, Father 
20, Mother 
21, TC 
20*** 
25*** 
32*** 
16** 
.10 
.15** 
,13* 
.07 
.13* 
.09 
.01 
.09 
.03 
.02 
.14* 
SEL-T2 
22. Father 
23. Mother 
24. TC 
28*** 
35*** 
71*** 
24*** 
20*** 
46*** 
20*** 
.15* 
38*** 
,20*** 
.12* 
24*** 
2i*** 
20*** 
27*** 
SEL-T3 
25. Father 
26. Mother 
27. TC 
25*** 
3 J *** 
60*** 
25*** 
,16** 
36*** 
20*** 
.07 
29*** 
.14* 
.04 
.18** 
.16** 
20*** 
23*** 
LON-T3 
28. Father 
29. Mother 
30. TC 
-.18** 
.19** 
_ 46*** 
- 22*** 
-.15* 
_ 34*** 
_ 19*** 
-.11 
_ 31*** 
.i9*** 
-.10 
_ 27*** 
_23*** 
_34*** 
_ 43*** 
DEP-T3 
31, Father 
32, Mother 
33, TC 
-.01 
_ 17** 
_39*** 
-.16** 
-.16** 
_ 34*** 
-.14* 
-.12* 
_ 25*** 
-.13* 
-.11 
_i9*** 
-.06 
_ 20*** 
_ 24*** 
DEL-T3 
34. Behavior 
35. Use 
-.08 
-.11 
-.11 
-.15* 
-.09 
-.09 
-.02 
-.05 
-.04 
.05 
1 7  1 8  1 9  2 0  2 1  2 2  
.12* 
.14* 
23*** 
.00 
.04 
.13* 
7Q*** 
61*** 61*** 
20*** .17** 38*** 24*** 27*** —— 
19*** .15* 31 *** 38*** .30*** 40*** 
23*** .16** 17*** 15** 27*** 35*** 
.15* .12 37*** 23*** 22*** 72*** 
.12* .15* 26*** 31*** 25*** 34*** 
.16** .15* .12* .13* 26*** 22*** 
22*** _ 21*** _ 23*** -.13* -.12* _ 61*** 
26*** „25*** -.11 -.17* -.10 .34*** 
38*** _ 37*** .00 .00 -.12 _ 20*** 
.02 -.10 -.10 .00 -.04 _ 30*** 
.12* -.15* -.07 -.06 -.12* -,26*** 
2i*** -.13* -.18** -.10 
_ 24*** -.23*** 
.11 -.01 -.14* -.10 -.06 -.07 
.05 .06 -.15* -.11 -.08 -.08 
23 24 25 26 
PSR-Tl 
1. Strength 
2. Warmth 
3, Help 
FRD-T1 
4. Strength 
5. Warmth 
6. Help 
ACH-Tl 
7. Father 
8, Mother 
9, TC 
SEL-T1 
10, Father 
11. Mother 
12. TC 
PSR-T2 
13, Strength 
14. Warmth 
15, Help 
FRD-T2 
16, Strength 
17, Warmth 
18, Help 
27 28 29 30 31 32 33 
2 3  2 4  2 5  2 6  2 7  
ACH-T2 
19. Father 
20. Mother 
21. TC 
SEL-T2 
22. Father 
23. Mother 
24. TC 34*** 
SEL-T3 
25, Father 
26, Mother 
27, TC 
40*** 
78*** 
22*** 
33*** 
34*** 
72*** 
4i*** 
27*** .26*** 
LON-T3 
28. Father 
29. Mother 
30. TC 
_ 32*** 
-.53*** 
-.18** 
-,22*** 
_ i9*** 
-.51*** 
.,78*** 
_32*** 
_ 24*** 
-.33*** 
-.64*** 
.21*** 
-.17** 
-.13* 
_ 67*** 
DEP-T3 
31. Father 
32. Mother 
33. TC 
_21*** 
_ 47*** 
_ 22*** 
-.14* 
_ 27*** 
_ 46*** 
-.38*** 
_ 29*** 
_ 29*** 
_21*** 
_ 54*** 
-.22*** 
-.10 
-.20*** 
_ 67*** 
DEL-T3 
34. Behavior 
35. Use 
_ 16** 
-.11 
-.15* 
-.17** 
-.11 
-.09 
-.09 
-.06 
-.06 
-.18** 
2 8  2 9  3 0  3 1  3 2  3 3  
43*** 
27*** 33*** 
3 J *** 
,26*** 
24*** 
19** 
4i*** 
.10 
.05 
,20*** 
63*** 
29*** 
.14* .14* — 
,06 
.00 
-.01 
-.10 
.03 
-.01 
.04 
. 1 1  
.08 
.03 
.12* 
2 i * * *  
34 35 M SD 
PSR-Tl 
1. Strength 34,43 6 28 
2, Warmth 30,56 7.48 
3, Help 20,30 4.57 
FRD-T1 
4. Strength 37.58 5.67 
5, Warmth 35,84 6,80 
6. Help 22.56 4.61 
ACH-Tl 
7. Father 14.91 2,73 
8, Mother 14.73 2,66 
9. TC 14.74 2.26 
SEL-T1 
10, Father 31.20 4.10 
11. Mother 30.79 4.60 
12, TC 30,38 4.01 
PSR-T2 
13, Strength 34,98 6,48 
14, Warmth 31.27 7.45 
15, Help 20,64 4,50 
FRD-T2 
16. Strength 38.12 5,24 
17, Warmth 36.70 6.14 
18, Help 23.00 4,10 
34 35 M SD 
ACH-T2 
19, Father 14,98 2.76 
20, Mother 15.02 2,96 
21. TC 15.14 2.33 
SEL-T2 
22. Father 31.76 4,19 
23. Mother 30.96 4.70 
24. TC 30.65 4,57 
SEL-T3 
25. Father 32.16 4.31 
26, Mother 31.59 4.67 
27. TC 31.33 4.46 
LON-T3 
28. Father 20.28 5.33 
29. Mother 20,00 5.75 
30. TC 19,55 5.58 
DEP-T3 
31, Father 125 3.73 
32, Mother 184 4.02 
33. TC 8.64 2.61 
DEL-T3 
34, Behavior — 1.09 1.66 
35. Use .49*** — 1,23 1.38 
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APPENDIX B. MEANS, STANDARD DEVIATIONS, AND ZERO-ORDER 
CORRELATIONS AMONG ALL THE INDICATORS USED IN THE FINAL 
MEASUREMENT MODEL 
1  2 3 4 5 6 7 8 9  1 0  1 1  
PSR-Tl 
1, Strength 
2, Warmth 
3, Help 
.86*** 
78*** 82*** 
FRD-T1 
4. Strength 
5. Warmth 
6. Help 
20*** 
28*** 
ip*** 
2]*** 
35*** 
26*** 
22*** 
36*** 
40*** 
84*** 
78*** .86*** 
ACH-Tl 
7. Father 
8. Mother 
9. TC 
.10 
,15** 
.17** 
,06 
.10 
.13* 
-.01 
.04 
.04 
.14* 
.14* 
.20*** 
.13* 
.16** 
24*** 
.03 
.06 
,12* 
75*** 
61*** ,58*** 
SEL-T1 
10. Self 
11. Good 
12. Worth 
.27*** 
39*** 
.26*** 
18** 
36*** 
3 J *** 
.12* 
28*** 
32*** 
27*** 
22*** 
28*** 
.20*** 
24*** 
27*** 
,14* 
.17** 
23*** 
,13* 
23*** 
23*** 
,17** 
23*** 
25*** 
2i*** 
25*** 
,32*** 
55*** 
56*** 63*** 
PSR-T2 
13. Strength 
14. Warmth 
15. Help 
.65*** 
,58*** 
59*** 
59*** 
65*** 
63*** 
53*** 
.58*** 
.68*** 
.13* 
,14* 
.13* 
,17** 
23*** 
,20*** 
,15** 
20*** 
22*** 
.14* 
.09 
.03 
.13* 
.08 
,06 
.11 
,12* 
.06 
20*** 
.15** 
,07 
35*** 
34*** 
25*** 
Note. N = 292. Father = Father's reports; Mother = Mother's reports; TC = Target child's reports; Behavior-Use = Delinquent 
behaviors and substance use; M = mean; SD = standard deviation, 
*j> < .05, **p<,01. ***£< ,001, 
1  2  3  4  5  
FRD-T2 
16. Strength 
17. Warmth 
18. Help 
24*** 
25*** 
18** 
23*** 
28*** 
22*** 
29*** 
35*** 
34*** 
54*** 
57*** 
46*** 
53*** 
69*** 
54** * 
ACH-T2 
19. Father 
20. Mother 
21. TC 
.10 
.13* 
.11 
.05 
.05 
.07 
.04 
.01 
.03 
.12* 
.12* 
2i*** 
.14* 
.14* 
2i*** 
SEL-T2 
22. Self 
23. Good 
24. Worth 
27*** 
30*** 
38*** 
20*** 
22*** 
29*** 
,18** 
2i*** 
30*** 
,14* 
18** 
27*** 
.11 
18** 
28*** 
SEL-T3 
25. Self 
26. Good 
27. Worth 
25*** 
22*** 
27*** 
2i*** 
18** 
20*** 
.17** 
.14* 
18** 
.22** 
16** 
2i*** 
21*** 
.14* 
20*** 
LON-T3 
28, Lonely 
29, Liked 
30, Friend 
. 21*** 
.28*** 
_24*** 
-.16** 
.21*** 
_ 2i*** 
_ 19*** 
_ 26*** 
_ 24*** 
_ 27*** 
_ 34*** 
_ 41*** 
,25** 
_ 34*** 
_ 38*** 
DEP-T3 
31. Mood 
32. Future 
33. Negative 
. 24*** 
_ 25*** 
-.17** 
-.14* 
, 18** 
-.14* 
_ 18** 
, 20*** 
-20*** 
_ 24*** 
_ 22*** 
-.16** 
.21*** 
-.18** 
-.14* 
6 7 8 9 10 11 
54*** .01 .04 .08 .17** 20*** 
.63*** .13* .16** 19*** .13* 20*** 
,58*** -.05 .02 .05 .06 .13* 
.07 77*** 69*** 57*** .09 19*** 
.07 .68*** 80*** 55*** .15* 20*** 
.14* 60*** 62*** 67*** .16** 27*** 
,09 .12* .06 .10 57*** 54*** 
,15** 2i*** .13* 15** 46*** 53*** 
24*** 23*** 16** 24*** 48*** 58*** 
.18** .14* .11 .10 52*** 47*** 
.12* ,16** .08 .09 37*** 42*** 
.16** 26*** ,18** 23*** 44*** 49*** 
_ 24*** -.07 -.01 .01 _ 27*** _ 31*** 
-.30*** -.07 -.05 -.03 _35*** .35*** 
-.36*** -.03 .03 -.02 _ 34*** -.35*** 
. 19*** _ 20*** -.10 -.07 _ 17** _ 23*** 
- 22*** -.18** -,15* -.13* _ 27*** -28*** 
-.14* _21*** -.14* -.10 _ 33*** .37*** 
1 2 3 4 5 6 7 8 9 10 11 
DEL-T3 
34. Behavior- -.16** -.10 -.10 -.06 -.11 -.04 -.18** -.14* -.10 -.08 -.05 
Use 
8  
1 2  1 3  1 4  1 5  1 6  
PSR-Tl 
1, Strength 
2, Warmth 
3, Help 
FRD-Tl 
4, Strength 
5, Warmth 
6, Help 
ACH-Tl 
7. Father 
8. Mother 
9. TC 
SEL-T1 
10, Self 
11, Good 
12, Worth 
PSR-T2 
13. Strength 
14. Warmth 
15. Help 
32*** 
29*** 
24*** 
.86*** 
79*** 85*** 
FRD-T2 
16, Strength 
17, Warmth 
18, Help 
2i*** 
19*** 
.12* 
26*** 
26*** 
20*** 
24*** 
36*** 
25*** 
29*** 
35*** 
39*** 
81* * *  
78*** 
1 7  1 8  1 9  2 0  2 1  2 2  
79*** 
12 13 14 15 16 
ACH-T2 
19. Father 
20. Mother 
21. TC 
23*** 
25*** 
34*** 
,14* 
.10 
.15* 
.11 
.07 
.13* 
.07 
.02 
.09 
.04 
.03 
15** 
SEL-T2 
22, Self 
23, Good 
24, Worth 
53*** 
54*** 
,61*** 
.38*** 
37*** 
43*** 
32*** 
30*** 
36*** 
19*** 
.16** 
,26*** 
19*** 
23*** 
29*** 
SEL-T3 
25. Self 
26. Good 
27. Worth 
47*** 
44* * * 
,50*** 
30*** 
30*** 
36*** 
24*** 
23*** 
,28*** 
.14* 
.14* 
18** 
.23** 
17*** 
22*** 
LON-T3 
28, Lonely 
29, Liked 
30, Friend 
_33*** 
_ 42*** 
„40*** 
-.28*** 
_ 30*** 
.28*** 
_25*** 
-26*** 
_ 27*** 
_ 21*** 
- 22*** 
-23*** 
_ 3 3 * * *  
_  3 9 * * *  
_ 42*** 
DEP-T3 
31. Mood 
32. Future 
33. Negative 
-,26*** 
_ 34*** 
_38*** 
_ 29*** 
_ 27*** 
_29*** 
_ 21*** 
_ 20*** 
_ 21*** 
-.15** 
, 18** 
-.12* 
_ 25*** 
_ 25*** 
-.13* 
DEL-T3 
34. Behavior- -.12* -.13* -.09 -.03 -.01 
Use 
17 18 19 20 21 22 
,13* 
.13* 
23*** 
.01 
.04 
.13* 
70*** 
61*** ,62*** 
16** 
20*** 
26*** 
.10 
.14* 
.18** 
.08 
.17** 
22*** 
.07 
.16** 
17** 
.15* 
23*** 
,31*** 
72*** 
67*** 
22*** 
.07 
,16** 
.17** 
.09 
,15* 
.10 
.05 
19*** 
.09 
.07 
.18** 
23*** 
.16** 
,30*** 
61*** 
55*** 
56*** 
_ 29*** 
_ 36*** 
_ 38*** 
-.26*** 
-.33*** 
_ 39*** 
-.02 
-.04 
.01 
.02 
-.04 
.02 
-.08 
-.13* 
-.09 
_ 37*** 
_ 44*** 
_ 42*** 
_ 25*** 
_ 24*** 
-.10 
-.10 
-.18** 
-.07 
-.16** 
_ 17** 
-,18** 
-.05 
-.11 
-.10 
-.18** 
-.22** 
.24*** 
_ 24*** 
_36*** 
_40*** 
-.05 -.01 -.17** -.12* -.09 -,18** 
2 3  2 4  2 5  2 6  
PSR-Tl 
1. Strength 
2. Warmth 
3. Help 
FRD-Tl 
4. Strength 
5. Warmth 
6. Help 
ACH-Tl 
7. Father 
8. Mother 
9. TC 
SEL-T1 
10. Self 
11. Good 
12. Worth 
PSR-T2 
13. Strength 
14. Warmth 
15. Help 
FRD-T2 
16. Strength 
17. Warmth 
18. Help 
2 7  2 8  2 9  3 0  3 1  3 2  3 3  
U> 
23 24 25 26 27 
ACH-T2 
19. Father 
20. Mother 
21. TC 
SEL-T2 
22. Self 
23. Good 
24. Worth 74*** 
SEL-T3 
25. Self 
26. Good 
27. Worth 
.56*** 
57*** 
.58*** 
58*** 
.60*** 
,65*** 
70*** 
72*** 78*** 
LON-T3 
28. Lonely 
29. Liked 
30. Friend 
_ 40*** 
-.38*** 
-.35*** 
_ 42*** 
_47*** 
- 45*** 
_54*** 
.55*** 
_ 54*** 
_ 53*** 
.,48*** 
.,48*** 
-62*** 
.,61*** 
_ 53*** 
DEP-T3 
31, Mood 
32, Future 
33, Negative 
_ 32*** 
-.35*** 
_ 43*** 
-.36*** 
-.36*** 
_ 43*** 
_ 40*** 
_ 49*** 
-60*** 
_ 40*** 
_ 49*** 
-.60*** 
_ 50*** 
_ 56*** 
_65*** 
DEL-T3 
34. Behavior- -.17** -.15* -.07 -.12* -.16** 
Use 
28 29 30 31 32 33 
u> 
u> 
,66*** — 
,65*** ,81*** 
57*** 45*** 38*** 
59*** 46*** 43*** 66*** 
61*** 49*** 49*** 61*** 68*** 
,04 .00 .00 ,19*** ,19*** .13* 
34 M SD 
PSR-Tl 
1. Strength 34,35 6,31 
2. Warmth 30,56 7.48 
3, Help 20,28 4.61 
FRD-Tl 
4, Strength 37.64 5.64 
5. Warmth 35.91 6.80 
6. Help 22.61 4,60 
ACH-Tl 
7, Father 14.90 2.72 
8, Mother 14,72 2.66 
9. TC 14,76 2,26 
SEL-T1 
10, Self 8,78 1.47 
11, Good 9,03 1.48 
12, Worth 12,53 1.79 
PSR-T2 
13. Strength 34,86 6.53 
14, Warmth 31.19 7,49 
15, Help 20,56 4.55 
FRD-T2 
16, Strength 38.13 5.22 
17, Warmth 36,76 6.11 
18, Help 23,04 4,08 
UJ A 
34 M SD 
ACH-T2 
19. Father 14.98 2.78 
20. Mother 15.01 2.95 
21. TC 15,14 2.32 
SEL-T2 
22. Self 8,88 1.55 
23. Good 9,05 1.62 
24. Worth 12,70 1.91 
SEL-T3 
25. Self 9.07 1,58 
26, Good 9.28 1.55 
27. Worth 12.94 1.77 
LON-T3 
28, Lonely 6.17 2.09 
29. Liked 6.40 1.84 
30. Friend 6.98 2,26 
DEP-T3 
31. Mood 277 0.89 
32. Future 3.08 1.07 
33. Negative 2.79 1.02 
DEL-T3 
34. Behavior-Use — 2.29 2,61 
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APPENDIX C. MEANS, STANDARD DEVIATIONS, AND ZERO-ORDER 
CORRELATIONS AMONG ALL THE INDICATORS FOR HIGHSR AND LOWSR 
GROUPS IN FINAL BUFFERING MEASUREMENT MODEL 
2 3 4 5 6 7 8 9 10 11 
PSR-Tl 
1. Strength — .81*** .65*** .10 .09 .02 .16 .19* .14 .33*** .36*** 
2, Warmth 82*** .73*** .14 .27*** .18* .09 .12 .10 .25*** .32*** 
3. Help .77*** 8] *** — .23** .33*** .42*** .06 .08 .05 .20* .25** 
FRD-Tl 
4. Strength .22** .22** .16 — .83*** .78*** .11 .14 .13 .31*** .22** 
5, Warmth 34*** 34*** 3 j *** 84*** — .86*** .07 .14 .19* .22* .20* 
6, Help .22** 23** .32*** ,78*** §4* * * — -.02 .04 .04 .17* .14 
ACH-Tl 
7. Father .00 -.06 -.16 .15 .17* .05 — .74*** .64*** .20* .17* 
8. Mother .07 .01 -.07 .12 .14 .06 76*** —— .64*** .24** .13 
9. TC .10 .04* -.10 .26** .25** .16 57*** 5]*** .21* .15 
SEL-T1 
10. Self .19* .02 -.06 .21* .14 .06 .02 .06 .20* — .59*** 
11, Good 29*** .22** .11 .17* ,20* ,12 27*** 32*** 3 j *** 48*** — 
12, Worth .22** .09 .10 23** ,18* .14 .20* 32*** 35*** 51*** 56*** 
PSR-T2 
13, Strength 56** * 43*** 30*** .08 .08 .02 .10 .08 ,04 .23** ,22* 
14, Warmth 43*** 54*** 4 j *** .04 .10 .02 .02 .04 -.03 .12 ,21* 
15. Help 5 j * * * 59*** 6|*** .00 .05 .04 -.08 .03 -.04 -.11 .03 
Note. Data for group with high degree of PSR-T2 is above diagonal and in bold (N = 187), and data for group with low 
degree of PSR-T2 is below diagonal (N = 186), Father = Father's reports; Mother = Mother's reports; TC = Target child's 
reports; Behavior-Use = Delinquent behaviors and substance use; M = mean; SD = standard deviation, 
*£<.05. **g < ,01, ***£<.001.. 
1 2 3 4 5 
FRD-T2 
16, Strength .11 .08 .12 .55*** 52*** 
17. Warmth .13 .15 .19* ,56*** 67*** 
18. Help .04 .10 ,18* 45 ^  ^  ^  .55*** 
ACH-T2 
19. Father .02 -.06 -.06 .08 .12 
20. Mother .07 -.03 -.06 .11 .16 
21. TC .01 -.07 -.11 .24** .21* 
SEL-T2 
22. Self .07 -.06 -.10 ,03 .03 
23. Good .21* .03 .01 .15 .15 
24. Worth 27*** .01 .13 23** .22* 
SEL-T3 
25. Self .13 .01 -.01 .22* .16 
26. Good .06 -.09 -.11 .07 .02 
27. Worth .13 -.02 -.06 .20* .17* 
LON-T3 
28. Lonely -.08 .01 -.04 _27*** _ 28*** 
29, Liked -.13 .00 -.08 _35*** _ 36*** 
30. Friend -.15 -.10 -.09 _ 44*** _ 43*** 
DEP-T3 
31, Mood -.23** -.06 -.13 _ 29*** -.26** 
32. Future -.16 -.06 -.08 -.22** -.21* 
33, Negative -.05 -.04 .01 -.13 -.11 
6 7 8 9 10 11 
.51*** .06 .01 .13 .11 .00 
58*** ,16 .14 ,15 ,02 .05 
57*** ,03 .02 .09 -.07 -.08 
,07 76*** 72*** 57*** .03 ,22** 
.11 71*** 82*** 50*** .07 27*** 
.17* 63*** 67*** 72*** .13 .26** 
-.03 ,09 .01 .14 54*** 44*** 
.12 ,21* .14 ,18* 48*** 48*** 
.19* 30*** ,23** 30*** ,50*** 49*** 
.11 .13 ,09 .12 57*** 37*** 
-.02 .26** .16 .14 37*** 39*** 
.09 30*** .17* 27*** 45*** 41*** 
-.22** -.06 -.03 .16 -.18* _ 23*** 
-.25** -.06 -.04 -.03 -30*** _19*** 
_ 34*** -.05 -.01 -.08 _ 36*** _ 30*** 
-.25** -.20* -.10 -.08 -.15 -.16 
-.19* -.15 -.12 -,16 -.21* -.26** 
-.11 -.22** -.17 -.08 _32*** _ 39*** 
1 2 3 4 5 
DEL-T3 
34. Behavior- -.13 -.03 ,00 -.02 -.15 
Use 
M 31.27 26.80 18.04 36.99 34.69 
SD 6.35 6.71 4.40 5,81 6.75 
6 7 8 9 10 11 
-.04 .23** -.16 -.11 -.05 -.03 
21.79 
4.51 
14.65 
2,74 
14.46 
2.69 
14,44 
2,27 
8,61 
1.31 
8,64 
1,30 
12 13 14 15 16 
PSR-T1 
1, Strength .39*** .43*** .31*** .27*** .13 
2, Warmth .36*** .35*** .47*** .31*** .12 
3. Help .38*** .34*** .36*** 49*** .26*** 
FRD-T1 
4, Strength .28*** .07 .12 .16 .53*** 
5, Warmth .30*** .04 .23** .17* .51*** 
6, Help .24** .06 .18* .26*** .53*** 
ACH-T1 
7, Father .23** .14 .03 -.04 -.10 
8. Mother .16* .10 -.02 -.05 .02 
9. TC .26*** -.02 .07 -.09 -.05 
SEL-T1 
10, Self .58*** .13 .11 .09 .18* 
11, Good .65*** .30*** .23** .16* .25** 
12, Worth .31*** .22** .18* .18* 
PSR-T2 
13. Strength .18* — .57*** .53*** .17* 
14. Warmth .11 73*** — .59*** .13 
15. Help .00 56*** .71*** .26*** 
FRD-T2 
16. Strength .11 .00 -.07 -.02 — 
17. Warmth .03 -.07 .03 .02 .80*** 
18. Help -.06 -.17* -.09 .06 76*** 
17 18 19 20 21 22 
.07 .04 .08 .15 .06 .28*** 
.12 .06 .04 .07 .05 .21** 
.27*** .29*** .02 .03 .01 .21* 
.60*** e44*** .14 .12 .15 .19* 
.70*** 49*** .12 .09 .17* .08 
.66*** .56*** .03 .01 .07 .11 
.05 -.19* .77*** .64*** .56*** .12 
.13 -.04 .64*** .79*** .56*** .06 
.15 -.08 .55*** .61*** .61*** .00 
.17* .12 .13 .21* .17* .58*** 
.20* .17* .11 .11 .21** .55*** 
.20* .14 .17* .17* .19* .55*** 
.13 .08 .09 .05 .07 .31*** 
.29*** .13 .00 .03 .02 .19* 
.30*** .46*** -.12 -.08 -.09 .11 
.78*** .75*** -.07 -.04 .04 .21** 
— .72*** .05 .08 .19* .13 
.80*** — -.13 -.08 .02 .13 
12 13 14 15 16 
ACH-T2 
19, Father .24* .05 .02 .02 .05 
20. Mother 32*** .08 .02 -.03 .05 
21. TC 43*** .00 -.05 -.04 .16 
SEL-T2 
22. Self 42*** .24** .15 -.16 .02 
23. Good 49*** .26** .12 -.20* .09 
24. Worth 59* * * 30*** .16 -.06 .16 
SEL-T3 
25. Self 40*** .16 .04 -.16 .18* 
26. Good 37*** .18* .05 -.15 .03 
27. Worth 42*** .22** .09 -,18\3 .14 
LON-T3 
28. Lonely -.20* -.04 -.02 .04 _ g ] *** 
29. Liked -.25** -.06 -.01 .07 -.32*** 
30. Friend -.31*** -.11 -.11 .02 _ 40*** 
DEP-T3 
31, Mood -.22** -.23** -.13 -.04 _ 21*** 
32, Future -.33*** -.16 -.07 -.04 _ 24*** 
33, Negative _35*** -.15 -.06 .10 -.08* 
DEL-T3 
34. Behavior- -.08 -.19* -.16 .00 -.02 
Use 
M 12,09 29.72 25.14 17,14 36,51 
SD 1.67 5,20 5.12 3 88 5,40 
17 18 19 20 21 22 
,12 .05 — .67*** .53*** .05 
.15 .10 72*** — .54*** .05 
.17* .14 66*** 68*** — .11 
.01 -.13 .05 .06 .10 
.06 
00 O
 .17* .18* .19* 70*** 
.12 -.01 31*** 29*** 31*** 60*** 
.15 .04 .08 .14 .21* 59*** 
-.07 -.11 .12 .18* .20* 57*** 
.07 .01 .22** .24** 31*** 55*** 
_ 29*** -.25** -.03 -.02 -.05 -.23** 
-.31*** -.25** -.06 -.06 -.12 - 33*** 
_37*** -,35*** .02 -.04 -.13 -.38*** 
-.24** -.06 -.19* -.07 -.16 -.19* 
-.24** -.14 -.21* -.12 -.26** „32*** 
-.04 .01 -.22** -.15 -.27** „39*** 
-.10 .05 -.24** -.20* -.13 -.19* 
34.55 21,69 14.59 14.79 14,71 8.42 
6,27 4.03 2.90 3,17 2,50 1,42 
23 24 25 26 27 
PSR-T1 
1. Strength .22** .28*** .17* .19* .20* 
2. Warmth .18* .21** .18* .22** .16* 
3. Help .21* .23** .13 .17* .17* 
FRD-T1 
4. Strength .16* .28*** .18* .21* .18* 
5, Warmth .13 .27*** .19* .17* .15 
6, Help .11 .22** .17* .17* .15 
ACH-T1 
7, Father .17* .13 .11 .04 .20* 
8, Mother .09 .04 .08 -.03 .14 
9. TC .06 .11 .03 -.02 .14 
SEL-T1 
10. Self .43*** .46*** .47*** .34*** .41*** 
11. Good .51*** .59*** .48*** .38*** .48*** 
12, Worth .52*** .58*** .47*** .43*** .51*** 
PSR-T2 
13. Strength .28*** .31*** .20* .18* .24** 
14. Warmth .19* .20* .09 .06 .10 
15. Help .11 .13 .02 .02 .06 
FRD-T2 
16, Strength .26*** .28*** .15 .18* .16* 
17, Warmth .19* .22** .14 .04 .06 
18, Help 19* .18* .15 .12 .12 
28 29 30 31 32 33 
-.13 -.25** 
-.08 -.18* 
-.13 -.25** 
-.21** -.30*** 
-.13 -.25** 
-.19* -.28*** 
-.04 -.05 
.07 -.01 
.09 .04 
-.33*** -.36*** 
-.29*** -.39*** 
-.37*** -.51*** 
-.26*** -.30*** 
-.10 -.17* 
-.10 -.14 
-.22** -.36*** 
-.11 -.29*** 
-.13 -.29*** 
-.14 -.08 
-.12 -.03 
-.20* -.06 
-.35*** -.15 
-.29*** -.10 
-.34*** -.08 
.02 -.17* 
.11 -.06 
.10 -.02 
-.30*** -.16* 
-.31*** -.21** 
-.40*** -.23** 
-.24** -.21** 
-.17* -.03 
-.19* .02 
-.34*** -.21** 
-.27*** -.14 
-.33*** -.01 
-.19* -.10 
-.12 -.07 
-.16 -.08 
-.19* -.15 
-.09 -.10 
-.18* -.11 
-.19* -.17* 
-.15 -.07 
-.05 -.06 
-.20*** -.34*** 
-.21*** -.29*** 
-.28*** -.35*** 
-.20* -.22** 
-.03 -.30 
-.04 .03 
-.16* -.06 
-.10 .01 
-.08 .01 
23 24 25 26 27 
ACH-T2 
19. Father 
20. Mother 
21. TC 
.10 
.09 
.21** 
.06 
.00 
.22** 
.05 
.01 
.19* 
-.09 
-.08 
.03 
.09 
.09 
.22** 
SEL-T2 
22. Self 
23. Good 
24. Worth 
.70*** 
76*** 
.67*** 
.67*** 
.57*** 
49*** 
.57*** 
.46*** 
.48*** 
.60*** 
.29*** 
.46*** 
.61*** 
SEL-T3 
25. Self 
26. Good 
27. Worth 
56*** 
59*** 
63*** 
51*** 
52*** 
6i *** 
68*** 
70*** 
.68*** 
76*** 
.71*** 
.77*** 
LON-T3 
28. Lonely 
29. Liked 
30. Friend 
_34*** 
_ 34*** 
_ 36*** 
_ 32*** 
_ 41*** 
_ 4i*** 
-.53*** 
_ 49*** 
-.56*** 
_ 43*** 
-.38*** 
_44*** 
_ 58*** 
- 55*** 
-54*** 
DEP-T3 
31. Mood 
32. Future 
33. Negative 
_ 30*** 
-.36*** 
_ 44*** 
_ 31*** 
- 33*** 
_ 34*** 
_44*** 
_52*** 
_ 62*** 
_37*** 
_ 41*** 
_ 57*** 
_ 47*** 
_ 54*** 
_ 59*** 
DEL-T3 
34. Behavior-
Use 
-.16 -.14 -.14 -.20* -.14 
M 
SD 
8.61 
1.58 
12.04 
1.88 
8.64 
1.45 
8,86 
1.49 
12,41 
1.70 
28 29 30 31 32 33 
.09 
.12 
-.02 
-.42*** 
-.37*** 
-.44*** 
-.48*** 
-.58*** 
-.59*** 
63*** 
66*** 
54*** 
59*** 
.02 
6,76 
2,24 
.05 
.03 
-.04 
-.45*** 
-.33*** 
-.44*** 
-.54*** 
-.50*** 
-.61*** 
.65*** 
81*** 
46*** 
39*** 
43*** 
-.03 
6,91 
1.83 
.11  
.12 
.03 
-.38*** 
-.26*** 
-.40*** 
-.47*** 
-.45*** 
-.46*** 
.58*** 
.79*** 
4i*** 
42*** 
48*** 
-.02 
7.55 
2,21 
-.08 
.01 
-.13 
-.19* 
-.28*** 
-.32*** 
-.29*** 
-.38*** 
-.47*** 
.55*** 
.37*** 
..30*** 
65*** 
58*** 
.13 
2,95 
0 92 
-.05 
-.06 
-.09 
-.32*** 
-.26*** 
-.29*** 
-.42*** 
-.52*** 
-.54*** 
.55*** 
.48*** 
.37*** 
.63*** 
65*** 
.23** 
3,32 
1.15 
-.08 
.00 
-.12 
-.33*** 
-.34*** 
-.43*** 
-.55*** 
-.61*** 
-.69*** 
.66*** 
.50*** 
.45*** 
.62*** 
.68*** 
.08 
3,04 
1,13 
34 M 
PSR-T1 
1. Strength -.20* 37.19 
2. Warmth -.14 34.02 
3, Help -.18* 22.34 
FRD-T1 
4, Strength -.10 38.24 
5, Warmth -.07 37.03 
6. Help -.03 23.38 
ACH-T1 
7. Father -.12 15.13 
8, Mother -.11 14.95 
9, TC -.08 15.05 
SEL-T1 
10, Self -.11 8.93 
11. Good -.05 9.40 
12, Worth -.14 12.94 
PSR-T2 
13, Strength -.11 39.60 
14, Warmth -.02 36.77 
15. Help .01 23.72 
FRD-T2 
16. Strength .00 39.63 
17, Warmth .02 38.80 
18. Help .01 24.29 
4.76 
6.42 
3.78 
5.44 
6.68 
4.56 
2.69 
2.62 
2.21 
1.59 
1.53 
1.79 
3.20 
4.31 
2.91 
4.57 
5.20 
3.72 
34 M SD 
ACH-T2 
19, Father -.10 15.33 2.62 
20. Mother -.03 15.21 2.74 
21. TC -.02 15.53 2.08 
SEL-T2 
22. Self -.16* 9.30 1.54 
23, Good -.15 9.47 1.55 
24. Worth -.14 13.30 1.74 
SEL-T3 
25. Self .00 9.46 1.59 
26, Good -.03 9.66 1.52 
27. Worth -.17* 13.42 1.69 
LON-T3 
28. Lonely .04 5.62 1.79 
29. Liked .01 5.92 1.72 
30. Friend .00 6.45 2.18 
DEP-T3 
31. Mood .24** 260 0.82 
32. Future .13 2.86 0.94 
33, Negative .18* 2.56 0.84 
DEL-T3 
34, Behavior-Use — 2.18 2.55 
M 2.41 
SD 2 68 
5 
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